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b | „ 5 13 
0 not preſume. to offer the following 
| | Treatiſe of Arithmetic to the Public as a 
complete and finiſhed Piece on the Subject; for 
to treat of the Theory and Practice fully, in a 
regular ſcientific manner, would require a much 
& larger volume. „ e | 
My principal deſign was to compoſe a ſhort 
| methodical tract for the purpoſe of teaching, 
| and to draw up the whole in ſuch a manner as 
| ſeemed to be beſt adapted to the capacity and 
convenience of the Learner, w 
In purſuance of this plan, I have every where 
endeavoured to make the Definitions and Rules 
as conciſe and ſimple as poſſible, and- to exem- 
plify them with ſuch Queſtions, in general, as 
are moſt likely to occur in Trade and Buſineſs. 
The firſt Queſtion of every Rule is wrought 
out at length, in order to ſhew the manner of 
| working, and all remarks and obſervations are 
| confined to the Notes; ſo that nothing is to be 
found in the Text but what it is neceſſary to 
tranſcribe and fix in the memory. poets 
This laſt particular ſeems to have been greatly 
neglected by moſt of our Arithmetical Writers, 
and yet I am thoroughly perſuaded that a proper 
attention to it would be of great ſervice both to 
the Tutor and Scholar. „ 
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"PREFACE. 


When a number of things are mixed egen N 


4} * {Rk little or no connection, they naturally 
= create confuſion, and the Learner is at a loſs to dif. 


cover which are to be copied and which not. This 


I have often found to be the caſe, and 2 8 
have carefully avoided it. 


When I firſt began this Work, 1 intended: to 
have ſhewn the reaſon of every Rule from pure 
Arithmetical Principles; but 1 afterwards found, 
in many caſes, that it would be very tedious and 
inconvenient. I was obliged therefore, in thoſe 
inſtances, to have recourſe to Algebra, as a more 

natural and elegant method of demonſtration ; 
the univerſal characters made uſe of in that ſcience 
being prior to thoſe of our preſent numeral nota - 
tion, and by them the different Rules of Arith- 
metic were at firſt inveſtigated. 

This method may alſo be attended with an ad- 
vantage which did not occur to me at that time; 

for it muſt naturally lead the Learner to perceive 
the intimate connection that ſubſiſts between Al- 
gebra and Arithmetic, and, if he is of an inge- 
nious turn of mind, will be the moſt likely means 
of induciag him to acquire a Knowledge of that 
Deien ee. | 

It is not ſuppoſed that Learners in general can 
be made to attend to the reaſon and demonſtra- 
tion of every thing they perform, as that would 


: de often redious and impracticable. But thoſe 


who intend to make themſelves maſters of the 
. ſubject, and cannot be ſatisfied with knowing the 

rules only by rote, wil 1 do well to apply to the 
3 Notes, 
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PREFACE. "= 


Notes, and endeavour to become acquainted with _» 
the grounds and rationale of every operation, 
I have been careful to give moſt of the Rules 
| which are ſuppoſed to belong to Arithmetic, be- | 
cauſe there are none of them but what are uſe- 
ful upon ſome occaſions, and any of them my 
be eaſily omitted when they are found unneceſſary. 

The Notes likewiſe contain moſt of the uſefut” x 
Theorems that belong to this Science, which. 8 
were given as a ſtil] further help to the inquiſi-' 

tive Pupil, and in order to make this Work a 
uſeful compendium to thoſe who are already ac- 
quainted with the Subject. 

With reſpect to the order in which the differ- 
ent Rules ſhould be taught, it is a matter entire- 
ly arbitrary, and therefore no directions could be 
given for it; however, they are ſo diſpoſed as to 
have but little dependence on each other, and 
conſequently every Teacher is left to _ own 

choice in that reſpect. 

The Plan 1 have here followed ſeems to me to 
be the only proper one upon which a School book 

of this kind can be written; and I have endea- 
voured to render the execution of it as complete 
and perfect as poſſible. The manuſcript was 
at. firſt deſigned as a Note book for my own pri- 
vate Scholars, and I was afterwards induced to 
make it public, by the hope of its being found 
uleful to Tutors * Learners | in general. 


 Dean-fſtreet, Felter-lane,. 
November 3, 1781. 


43 FExvunes 


+ 
PL 


o i 24 
1 8 = 


= ExPLANATION of the ChaRacTERS 


I + fignifies plus, or addition. n 


4 : : : 


* 


* q 3 N 3 
E 7 * 8 * 
; 1 7 ; "WS ? 
5 : 


— — minus, or ſubtraction. | 
„  __ multiplication. 


* 
3 
0 
5 
* 
5 
* 


; — diviſion. _ DOE! 
| : ES | | - 7 55 £ 
t + proportiem, 


bs. therefore. 
J | ay 
; - ſquare foot. 1 PO 


"IV Cube rodt. | | 
, any root, or power in general. 


4 


- 


| Diviſion is ſometimes expreſſed by placing the num- 
ders one above another, in the form of a fraction; 
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DVERTISEMENTS. 


r O Þ HE 
ſr 1 kD E DITION. 


bY E motives 3 fr lead me to the publication 
| of this Treatiſe, were ſuch as aroſe from a defire 
5 to promote uſeful Knowledge. From conſiderable ex- 
perience, as a Teacher, I had been long perſuaded, 
that the School-books, in general uſe on this Subject, 
were capable of many improvements. A ſet of conciſe 
and well-digeſted rules, with proper examples, appeared 
co be much wanted. Theſe I endeavoured to furniſh z 
and the kind reception this performance has met with, 


has convinced me, that my opinion was not ill dannen 
or my labour entirely uſeleſs, 


In order, therefore, to accommodate the Work as 
much as poſſihle to the purpoſe intended, [ have exa- 
mined this edition with the greateſt care and eircum- 
ſpection; ; and made fuch alterations and amendments 
as time and obſervation have furniſhed me with: 
To every rule throughout the Book, I have given 
an example at full length; and added ſucb remarks and 
explanations. as cannot fail of making it ay and in- 
| telligible to the meaneſt capacity. 

The errors, likewiſe, which had crept into the for- 
mer editions, have been carefully attended to; and it 
is hoped there will be found none at preſent, of any 
material conſequence. Correctneſs, perſpicuity and 
brevity, are the principal objects I have had in view, 
through the whole performance; and if I have failed 
in attempting to unite them, the difficulty of the under - 
taking will plead my excuſe, and entitle me to the ean- 
dour and indulgence of the Public. 
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RELATING TO THIS 
. 


3 A R E 


Taken from the Reviews of Joly and Sep- 


tember, for the Year 1780. 


H E Author informs 'us in his Preface, that we 


are not to look upon this as a complete Treatiſe of 


Arithmetic ; but only as a ſhort methodical Tract, drawn 


up for the purpoſe of teaching. We aſſure our readers, 


that this is a modeſt account, and that many Maſters 


may profit by what is here offered to them or the uſe 
of their Scholars. 

In purſuance of this Plan, of writing a book for the 
uſo of Schools, he has been very careful to make all 


his definitions and rules as conciſe as poſſible, conſiſtent 
with that ſimplicity and clearneſs which is abſolutely 
- neceſſary in things of this nature; and afterwards to 
exemplify thoſe rules with a ſufficient number of ex- 


amples; in ſelecting of which, he has made choice of 
ſuch as are moſt likely to occur in buſineſs ; and has 
alſo ſhewn, with great clearneſs and perſpicuity, the 


reaſon of each rule in notes, and, in ſome inſtances, 
has illuſtrated and explained the examples, when he had 


reaſon to apprehend any difficulties would be found; 


or where any diſputes have ariſen between former Au- 
hors ; and, in this part of his Work, Mr. Bonnycaſtle 
nas ſhewn great ingenuity and judgment. 


By confining every thing of this nature to the notes, 


| Mr, B, has been enabled to keep his text free from long 
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| explanations, ſo that nothing is to be found there, but 
| what the Learner ought to tranſcribe, and fix in his 


memory; a matter which ſeems to have been too much 
W negleted by moſt of thoſe Authors who have under- 
W taken to write on the Subject of Arithmetic for the 
W uſe of Schools. 
= On the whole, we ſhall not heſitate to deckes 
cat we think this little book will be found very. nie. 
i ful bes to __ 1 and Learner. 1 | 
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4 Tt HE Title of dark; little N we have given at full 
length, becauſe it anſwers to its title, and does 
not, like many publications of this kind, profeſs. more 
than it performs. i The Author has availed himſelf of 
Malcolm's Arithmetic, and has here given us a ſcientific, 
as well as practical treatiſe of this uſeful branch of 
Learning; — that ſtudents of every claſs may have 
their deſires thoroughly gratified. The Book and its 
Author, of whom we know nothing, but from this 
performance, we W to the protection of the 
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3. The names o ho places are denomi 


order. The firſt is called the place of units ; 52 ſecond, tens; the 
_ third, hundreds; the, fourth, thauſands j the fiſch, ten thouſands 3 


the ſixth, hundred thouſands ; the ſeve as es es and ſo 
Tus, in che nuniber 3s 6789 Nin che ſegnifies only nir 


B in the ſecond place fi n 379 in che 
1 is ſeven hundred ; 6 in the fourth place is fix thouſand; 5 in 


fth place is fifty thouſand ; 4 in the ſixth place is four hundred 


_ thoufand; and 3 in che ſeventh place is three mittions'; and rhe-whote 
number is read thus, three millions, four hundred and IR thou- 
7 ſand, ſeven handed and eighty nine. 
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ing towards the righ one ing to ſupply thoſe 

EX places of the Ps with ery. wier <4 are 

ee lade den 


„ od wheat! 22 AMPLE 5. The : is 1 x _— 
b we * in figures the following nu . 

one. Two hundred and eleven. Obs pr NY 
Vo and Je thirty- nine. A million and à half. A bun- 
"7 — and — ſcore and five thouſand. Eleven thouſahd. 


1 million, eleven hundred thouſand and eleven. Thirteen 
= billions, fix hundred. thouſand million, four * 
nnd one. 


SIMPLE ADDITION. 
= Simple Addition teacheth to colle& ſeveral numbers 
75 | of the ſame denomination Info des total. 


| R "Us 1 E 1 | 

Eh 1. Place the numbers under 8 other, ſo that units 
may ſtand under units, tens under 22 Give! and draw 
9 «line under den., | * 


. 


: | . 25 at 

BE. This "rule, as ny as "The —_— 0 kat a is 7 on the 
known axiom, ©* the, whole is equal to the yu of all its parts. All: 
chat requires expl 5 5h 17 method of placing the numbers ang 


carrying for ht tens which are evident from the nature of no- 
tation ; for any other poſition of the numbers would entirely al 

their value; and carrying one for every ten, from an inferior line to 
a ſuperior, "Is, _ Evidently, ri ht, ſince an unit in the latter caſeis of 
| bee — value as os. 15 the give, th 

endes t e met ere ven, t ere is 

of proving addition by ea ns out the nines, . he : 
Vn. 2, Add the figures in the permoſt vow chen, and 
1 rum.. 14 


uit - 
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very inbohidus e 


1982167 WW de 2. * 


w other number whatever. 2, E. 5. 


8 1K 45 Damien 


2. Add up 2 find 
how many up the Ggvres 50 6 in their ſum, ' 


3. Set down the S as many ones 
tothe next.row. a there. are tens; e eee 
e and ſo.on till che feen Age 215 


18 
r Ht "| Method of "Fx a or nt? oy! 01. wo) bo lo 


«Ay o 22 


. Du 4 line below the uppermo! k, number, 
uppoſe ic cut off, _ Fn 
2. Add all the reſt, . 12 x” their n under 
mou number 0 be proved. . © > B11 Add 


2 2008toet ts. 
2. . Reject. the nines, ana ſet domn-the remainder EW ly 7 "= 
with the figures in the row. V9 * 
. Do the fame with each of the given numbers;} and let bil "+ 
of nine together in a line, and ſind their ſum 3; then: if | ther 

execeF of nines in this ſum, found. as before, is | equal to RO 
of nines in the total ſum: the queſtion is right. . : 
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3782 
325 


3755 * * 4 - "I Wh 
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33 . a | ptr af dhe 9, mes; 
belongs to no other digit whatever; viz. that any number 
vided by 9, will leave the fame remainder as the ſum of its fi- 
gures of digits. divided-by 9-3 which may be thus demonſtrated.” 
Damon Let there be any number, as 3467; this ſeparated i into 
| its everal -parts becomes Jeb +'400 +60 + 7 3 but 3000 = z 
4 100 = 3 K 999 9 + = 3 * 999 + There In like manner 4% | 
2 * 9 +4 and 6% 6 3 + 6. herefore 3457 53 x 
5 +324Xy9F4F6x9 +6 2 err 3 
$x9+3+4+6+7- And 39 = — 
4 . But 3 e e K 


divifible.by 3 346% divided by 9 will leave the ſame re- 
* mY 476 ＋7 7 divided by ee will bold for 


The 
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2 . 75 = = any number whatever, a, 5, c, &e. the dete 


F the number three; but the preference is uſually given to the 
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3 * 21 5 1 vo 17 10 ** 1 

8 Add this laſt found number and the uppermoſt line | 
toget ther, and if their ſum is che ſame as that found 7 | 
= the fiſt pddigon, the queſtion is right. hay 1 
2 l | 5 E * A M- P L E 8. 5 15 FED #1 8 
| . ap (61 jo : 5 de : N Ys vo | 2 103 FE 8: 2 A 
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997 55 Proof 39087 Proof, 


F w# = © 


— — 


5 b . At 8635; Pro 7421, 563+ 21962 and 14s 


. * 2 72 7 


of which it is conipoſed, and n = as many cyphers as @, the highe@ 
| vigit gs places from unity. Then N= awith , 05 +3 vin 7 , 
0's + c with 7 0's, Kc. by the nature of _ nota notation z a 
, +0+b xa— 2:97 +++ eX3= 3:91 +0, es 
=aX#3=1,9 N 2, 9% T , % ke. 

＋ e, &. but a K J N 2, 1. e 3. 


97, &c. is, plainly, diviſible by 9 ; therefore Ndivided LED will have 


the ſame remainder as a ＋ b + c, &c. divided by 9. 
In the very ſame manner this property may be n to be] ae 


on account of its being more convenient in 
UE od from the detiionfitation here given 5 4 70 N of the rule 
itſelf is evident; for the exceſs of nines in two or more n 


ing taken ſeparately; ind the exceſs of vines t taken alſo out 7555 
f 3 
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8335 + 9821 and 340.t0gether. 
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0 Add, 246934. 2983655 han 158653) 164818, 
An. 715 a8. 
te, ges. 18530, 4200 279 


dd 562163, 2496 


and 83 together. 4. 66368 


7. How, many fhifhings are FI in a cro . 
Nez, a moidere, and a fix and thirty? Anſ. rr WY 
* Blas 


8. How many days are there in the Tas 
9. How many days are thee from the 16 N 1 r of 
April, 1774, to the 27th of of November 778. both 
days excluſwe. rf. 586. 


SIMPLE SUBTRACTION; 


62 „ 


Staple - Bubtrafion teacheth to take a leſs number from 


a greater of the ſame denomination, and N _ 
the difference or remainder, . 


by „ —— — 
CEE R U 1＋ E. ; 


. + £445,.99£% £*% 


1. Place the leaſt nutuber under the ba ſo That 


units may ſtand under units, tens der e r. and 
n x Tin wer das. | N . My 
S-Y 


1 111 


W > 6 


of the former — Tr —— ml — ws the 


_ of nines contained in the total ſum of. —— 


porn hong agus equal to the whole, 

his rule g given by Dr. Wallis in his Arithmetic, pub- 
Nh anno 1635 575 and is a very ſimple eaſy method; though it is Ha- 
ne te this inen, thata witeg operation may ſometitnes a 
pear to he right , ſor if we change che places of any two figures mt 
Jum, it wil ill de the. ſame z but then à yy pom 22 
to-be true V 3 and to make a falſe one a 


mere are more than two errots ey mult balance Wy N 


all * Ih 8 Jah PA 
Ho in 2 the Cn the figures 
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two errors, and theſe f to each otfie 5 Jud If 
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5 ET e ped wo 7 
2. Begin at the right hand, and take each figure in 
+ | che dewer line from the figure above it, and ee the 
70 remainden. . 15 rt 270 4697 97 446,348 My 
233. If the lower: owe. is gester than that þ it, 
is ad] ten to the upper number; from which number, ſo 
wg increaſed, take the lower, and ſet down, the ; uy emalizder, 
x | carrying one to the next lower number; with which 
1 N as before, and ſo on till the whelonie fiſhed. 
\ Method f PR OO. 

Add the ee 5. to the leaſt nubert, and if the 
| ſumi is Ine! to the reateſt, the Wan is N + „„ 

05 


i 1 „ 5046 
4 Fro rom. OR eo 5 5 I From, T 234567 
5 Take 2343750. Take ih 8 ke 1 345678 


Kn. 94 943859 Rem. 4319529 5 8 EL 
. "3387625, © Pran / 


7 8327467 Pre. 1234567 


rom 2637804 Take 2376 2. A 260822 5 
7 ane rho. Take 82554 25 % 1% 2935521 


8. From 78213606 LIND ke 2785189. a -$6351746 
2 


N feveral like 5 mult altogether make the truę di 12 ence 
betauſt᷑ as ttte ſum of the ares 58 un to de whole, ſo 
E — pernh of thodiftregees of the n 
difference of the whole. N. biz 
„ When any figure of the greateſt £8 is leſs | an ĩts cor- 
"reſpondent figure in the leaſt, 'the ten which is added by the rule is 
rhe value df an unit in the next higher plare, dy the natere of nom - 
tien; and the eme that is added eee f. of tha laaſt hunber 
is to dirvinifh the correſpondent; 1 5 
_ which is omy taking from one us and ang a mack ” 
herby the tera] 3s never changed. And hyt — 
n S are each greater; 
do, 38 ofthe leis aint the — 7 — — 


of ie wh 33 with, rde; make e 


is 7”, mo 
Tie ruth W lde t fen the mean 
e added te the , te leg greater. 


. 81 url Mvrvi 11 FEawne v. 
; 2 wel lt en Nis .- 
52 The en method of nothtion was firſt known. 
bo England about the year 1150, how long is it ſince, 
8 preſent year 1776 n. 626 pern. 
8. Sit fſaac Newton was born in t e year. 1 1670 „and 
died in 1727, how old was he at the ATI: ts 
deceaſe. An. SS years; © G2, 8 
9. A grant of the crown, anno - demini, 12375 was 
forfeited 137 years before the revolution in 1688; how 
long , ee e 4 314 _ lt . 


SIMPLE MULTIPLICATION, 


imple Multiplication is a compendious method of ad- 

Alge. and, teacheth to find the amount of any given 
number of one denomination, by repeating it any pro- 
"I number. of times, 

The number to be multiplied is called the multiplicand. 

\_ The number you multiply by is called the multiplier. 

3 num der found from the operation is called the 
175 * — « 

Both the 2 and eee in ere, 


4 OS ENT... 
A GOING HE A 4 
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4 * —— 5 P ES 1 2 E. 


. 1. Place the POPPE under the elenden, fo 
that units may ſtand under unite, tans a nn, l. 
© | f Falk) 1 b 2 * 8. 5 8 f = 15 as 47 ? $6) of * 25 Begin 
| * — nn 
— is a ſingle digit it. is plain that 


rery figure, that is, every 
ih apes: writing 


Vir To EE 8 Er . ? 
Cy 7 © 5 X : 
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together the 
ore, the fame 
tiplicand as often as 
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* : 1 * * 6 
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- «is 3 * 
* Bt * 
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4 1MPLE fog add: cant oF. » 


, WE „ Begin at the right hand; and muiltiply the whole 
W multiplicand; heel by each figure in the multiplite, 
1 by. down the Eſt figure of every line directly un- 
der the figure you. are multiplying. dy, and carcythg for 
the tens as in addition. a 

33 e and their fam is the 


J e 
, Sa  Mathed of . 8 


14 as oa multiplicand the multiplier, and | 
9 the muſtiphier the multiplicand, and proceed as. befare 3 
aud if this produdt i is * to . INS the e 
ge. . 


- N 9 , N. 15 10 : 2 wu 


n , 4 4 . ; p * ? 1 4 
. 5 * 42 Ho © 1 * - As E-% 24 
| | JJ Wn PFs PCPYIE "> SSA RIOR: AAR} af * A 1 


bo OS, I 3 
. Py * g 
©. x i 
, . CY 
V es TAPE" * HE PILES Af * AFTER 8 r 
- r 2 #4. @& 3: WE 0.4 pot 


2 m_ collafied together are, evidently, equal to the 


a "If 1 the . number made up of more than one digit. 
= After we have found the product of the muſtiplicand by the firſt 
W figure'of the multiplier, as above, we ſuppoſe the multiplier divided 
intd parts, and find, after the fame'manner, the = roduct of the mul- 
== tiplicand 4 the ſecond figure of the multiplier; but as the figure ve 
8 are multip] ing b , the place of tens, the product muſt de 
teu times value; and the firſt figure of this 
duct muy be — in the place of tens; or, which is the fame” thing, 
doe, under the figure dre are multiplying 4 And proeeedit 
in th ee ſeparately with all the the multiplier, it 1s 
evident that we ſhatl multiply all the parts of the multiplicand by alt 
of the multiplier; or, the whole of the multiplicand by the 
ohe — — ier ; therefore theſe ſeveral products bein By 
7s Mie Haba 2 a rr E. 9. 
upon this * 


ele ogether, either of then 
. x. 3 and the product will 
n 2 20 3 — the nature of mimbers will make 
is evident : for g = 1 e 35 and in general 3 „ 4 
X 5 X3Hz, && = 4 * & 6. * 5, Sc, without any to the 
order W tand rw = of * _— fas ors whats 
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45 654 
F 5742 3 4 nlths, 
= ©. _ Multiply 9 by 5. 2 48 EY 
1 1 . 
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"> NE" ws} : * # 657 WE, 4 8 
9 <3 4.5 ( FI tee 45 F314 ; 5 


2555 165 A wit, 
1 66 2526160 =, 60 times ditto, - 

. $4535. ae + 683775 300. times ditto. 
n 2000,X 5. —.— A FP! 19 >. 
„ = | 39900 „ — — 7 


Ans Irs = = = 45565. * De ee 1 — e an. 
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10. Mult. 79 7 b 14. 
11. Mult. 3274656461 by12. 


= 38. Mult. 8496. 


= 15: Melt, 2 bf by by N td 4 
7 . aue. N by 12345689. 
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are each a pretiſe number of 9's; becauſe one 


mr N 22 4 1 %. Pa 


= 7. Multiply ee 7 25 1647405278838 
J 3. Mult. 543284325 1 hs 54% * 
9. Mult. 8643597 *. hy 2 e 
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12. Mult. Leer a oil Hof. 109870313505 


a 13. Mult, 94713764 by 9. Au 1704847698 
14. Mult. 273580961 by 23. \2 A 6292362103 


15. Mult, REA > 
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tors to de multiplied and 4 aud Y remains; then M . @ and 
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1 Nee; but the three ff theſe prod J 
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of 


therefore theſe being eaſt away theft remains dily & > 


„ e is tha total 


'p?adudt 3 but @ and & are the exceſſes in the faffors t 
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& their product there ore the rule1 18 true, 
i methed is hable tothe ſame 1 inconvenience. 


Mul 


15 tiplicati alla, very naturally diviſion 3 
5 .for the product R by either of Yo de proved add cies, 


the other; — it would have been cont 
ave given this rule in the text, becauſe the * 


bl * diviſion. * 6 


ron f 2830, 
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26123tot by 72. 4 N 
7128368 by 96. 4 l 
N 61835720 by 132. Anſ. 8 


1 6231 5040 3 
ply:123456789 by 1440. Anf. 1777777701 bo 
he an of this method is obvious; for any number — - 
Plied by the component parts of another number muſt give the ſame 
4 506 as though it were multiplied'by that number at once 1 thus, 


N ehe ſe bond, 7 times the product of 8, multiplied into the gi- 
ken 11 makes i aoplinly as 7 times 3 


: T4: . * 7. 4 * 3 3 


5 "STM PLE 
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BY The number of times the dividend contains the di- 
8 viſor is called the guotzent. nn 
If the dividend contains the 
times, and ſome part or parts over, thoſe parts are cal- 


1. On the right and left of the dividend draw a curved 
line, and write the diviſor on the left hand, and the 
$190 | | =o x 24 FX A 2. Find 
* According to the rule, we reſolve the dividend into.parts, and 
find by trial the number of times the diviſor is contained in each of 
thoſe parts; the — thing then which remains to be proved is, that 
| the ſeveral figures of the quotient, taken as one number, according to 
the order in which they are placed, is the true quotient of the whiole 
dividend by the diviſor ; which may be thus demonſtrated : 8 25 
Demon. The complete value of the firſt part of the dividend, is, b 
the nature of notation, 10, 100, or 1000, &c. times the value of whit 
it is taken in the operation; according as there are r, 2, or 3, &e. fi- 
gures _ before it ; and conſequently the true value of the quo- 
tient figure belonging to that part of the dividend is alſo to, 100, or 
1000, &c. times its ſimple value. But the true value of the quotient 
figure helonging to that part of the'dividend,, found by. the rule, is 
alſo 10, 100, or,z000, &c. times its fimple value: for there are as 
many s - ſet before it as the number of remaining figures in the 
dividend. Therefore this firſt quotient figure taken in its complete 
value, from the place it lands in, is the true quotient of the diviſor 
in the complete value of the firſt part of the dividend. For the ſame 
reaſon all the reſt of the figures of the quotient, taken according g 
their places, are each the true quotient of the diviſor in the complete 
value of the ſeveral parts of the dividend belonging to each; becauſe, 
as the firſt figure onthe right hand of each ſucceeding part of the diyi- 
dend has a lefs number - igures by one ſtanding wn i 
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2. F ind how many times the diviſor may be had in as 
many figures of the dividend as are juſt neceſſary, and 
WY the number in the quotient. _ = 

Multiply the dlvifor by the quotient figure, and ſet 
the product Weet that part of the dividend uſed. * 

4. Subtract the laſt found product from that part of the 
dividend under Which it ſtands, and to the right band 
of the remainder brit bg down the next 3 ok the 
dividend; which number divide as Ws 3, 220 fo 
il che whole is e e e SALA N 


8 —— to N , ſo 3 are 8 ids t — 
nently taking all the quotient figures in order as they are placed by 
Soros rule, they make one number, which is equal to the ſum of the true 
guotients of all the ſeveral of the dividend 4. en 
"he true quotient of t the —___ ividend by the 85 
To lee ee e demonfirariot! 1 Bal fr by 
an example. 12 
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when the work is right. - - rio, 
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= Multiply the quotient hy the diviſor, and th is product 
added to the remainder will be equal. to the dividend, 
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=_ Explanation. It is eviden that the dividend is reſolved into theſe parts, 


| | $5000+600-+00+9: for the firſt part of the dividend is con- 


ſidered only as 85, but yet it is truly $5000; and therefore its quo- 


Fl | tientginſtead of 2 is 2000, and the remainder 13000; and fo of the 


7 | reſt; as may be ſeen in the- operation. 
I When —. is no remainder to a diviſion, the quotient is the abſo- 


; Py F tute and perfect anſwer to the queſtion ; but where there is a remain» 
der, it may be obſerved, that it goes ſo much towards another time 


as it approaches to the divifor: thus, if the remainder be a fourth 
: — the diviſor, it will go one fourth of a time more; if half the 
diviſor, it will go the half ef a time more; and ſo on. In order, 
therefore, to complete the quotient, put the laſt remainder at the end 
of it, above a — and the diviſor below it. 

It is ſometimes difficult to find how often the diviſor may be had 


n the numbers of the ſeveral fieps of the operation the beſt way wil 


les than the divifor, a cypher muſt be put in the quotient, and ans- 
| 1 114 


de to find how often the ure of the diviſor may be had in the 
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Tus reaſbn of the method of proof is plein: for fince the quotient 
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the beſt and moſt uſeful art theſe following mn 
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Mr. Malcolm, in page 7x of his Arithmetic, as been drawn into 
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viſion will be equal ts the former diviſor with the ſame reminder, 
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fore the ſum of the parte, together with the remainder, muſt * 
equal to. the Whole. N 
ul III. Subtrac᷑t the reminder from the dividend, and what re- 
* will be equal to tles producł of the diviſor and quotient; which 
proved by 1 out the nines as was done in e 
wa, fox Fae has been already demonſtrated. in multiplication, 


Fo avoid obſcurity, I ſhall give an r 
alk the different methods. . 


be 


1 


Iu I of ages . <1 VERS d 
— 2 * A 4 1 8 - — Wo * 4 
D 2 3 J bv of EE] 
: 8 - : 


. 2 will be ſufficient ; thus, 27 divided by 6 giyes the mn 
es the- 1 


3 


ae beiter 1 LA 


* 
51 25 Divide = ie by 3. 4% e = 
* E os. 5378335 2 0 * FA 1 — — | 2 
* ide 2345678 . 
* ; Divide 12345678900 by 7, | 450 1763008144 
8. Diyide 9870543210 by S. d4/..1 1 
ee 1357975313. by g. 4; 1155 
5 25 Divide 570196382 by 12. nf. 4 = 
g. Dieide 327684329765 c 4 2 75 77 we 
ia. Divide 3211475 by 27 943% : 
WT 13. Divide 237896254 by Ak e , 
14. Divide 1406373 by 108. — 13021 7 3 
. Bi 24050570300 $45 © 9871470 wr, 
17 9 5 5713070046 v4 978. 76 * 225 - 
W 17. Divide 29383 8 34 
. Divide 485788 1567 77 6. Auf. 80496 12492 
19. Divide F 15 — 2. 4% 1672940198258 
= 20. Divide — aa ths y 27086304 & 
: | © "An. 206008 em rem, 


4 75 | 1 ExAMPLE, "pk 
= $7)123456789(1419043 123450789 
i $5* : 87 „ 48 
364 9933301 8 Proof by Diviſion, 
348 01352344 | 1135234 | 
e365 — — 9933301 
. 37 123456789 Proof by Mae, — 
* 43 > , 
Proof by 4 es ee * 8 
ceaſting 6 dito. in the diviſor.” . 
out the 6 "— I og 3 in 4 x 6, which 
. : . i the exceſs of g's .in(123456744) 
IIED 489, 5 9 the dividend wr AE g 


4 7 [ by : , FY + 2 174. ve #; 'I 
k - E 


55h 2 123456789 Proof by Addition. et e sds! 3 


1 29 ® 1 
"ns illaaration, ve need aaty reſo to the ee for the — 

by addition; where it may be remarked, that the afteriſms dende V 

e be addea, and che dotged lines their order. 217 * * 5 
40 


LY 


dertezet“ 37 
+7 * 4 22 


. 77 
. * 24 * 


"IT 
J 7 ; 


* 


*% 


8 1 91 515 v0 fl. 


i 


R ACTON: 
St oy nei wi 


: we | . Me oft 


we —_ 1 94 4 N 4 wil 


* 4 
& "& > 
* a * 
* Sew 7 » 
. n 
2 
35 
7 


K * Aron e os u_ 
4 0 AF - 4 ” 
4 : * 7 7 . 
we 8 #4 * % aff 8 | + % 4 
Ad ** _ 
* "IR; ** _ 1 EPF % TT 4 46 


2617 "me 


* 
1 N 5 4k 
ws de N he 2 70 25 
I. Din 8 by 710 
* , En 
Tas ee waleete z. ea 
* * g I yk WS 
. 8 2 * 
5 2 - 2 2 1 "Ups 5 "ES WV Pa 3 ; a 4 I» . by p ; 1. 3 a . * 1 & * 2 1 * Ss 
| r - >. In Ae | . 333 
f | 8 . r ie 
Ae = a SANS 5 % 3 1 
— n * 8 * 5 
5 P 4: wh OY 22 3 V. br 
LE DE TIES — . D 
© 436 N : 'S 

2006 | 13 

* — 1 

8 % 

_ 4497 4 U— — V 
8 1 * \ | 
m + 91 Nel * 22 4 8 * 8 
4 1 0 


Divide 7380964 by 29600. Ait 96045224 


36 Divide 29628754963 by 0. | af. $46535 5525 


cutting off the ſame figures from each, is the fame as 


_—_ of — — is eaſy to coneeive 2 for the 


To öften mult any 


tierdtmy each 
of them by 10% 100, 1000, &c, and it is evident, that as often as the 
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| The truth of this is extremely obvious; for if the product of the 

diviſor and quotient, added to the remainder, be equal to the divi- 
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this is the ſame as the rule; for inſtead of findin Io remainders ſepa- 
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y ſtand direAly unter esch other, and draw. 

line - bifor: them. n 
2. Add up the figures I the Towel: denomination, and 


many ones of the next higher denomination are 


= Write down the remainder, and c ones to 
„che next denomination; with which, — as before; 
ang fo on, through ll the denominations to the higheſt, 


whoſe ſum muſt be all” written Hou ; and this ſum, to- 


gether with the ſeveral | zend ng ers, 4 is the total ſum re» 


quired. 921 * . 
The method of proof is the ſame As in ſimple addition, 
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COMPOUND SUBTRACTION: 


5 
[ 
= Compound Subtraion teacheth to find the difference of 
any two numbers of different denominations, 
hy 
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ad RB LE. nan 
1. Place the leaſt number under the greateſt, ſo that 
choſe parts which are of the ſame denomination may ſtand 
directly under each other, and draw a line below them. 
2. Begin at the right hand, and take each figure of 
the lower line from the figure ſtanding above it, and ſet 
down their remainders below them. 14 
23. But if the figure below is greater than that above 
it, increaſe the upper number by as many as make one 
Y of the next higher denomination, yd from this ſum take 
the figure in the lower line, and fet down the remainder | 
4. Carry the unit borrowed to the next number in the 
lower line, and ſubtract as before; and ſo on, till the 
whole is finiſhed; and all the ſeveral remainders taken 
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* The reaſon of this rule will readily appear from what was 
ſaid in ſimple ſubtraction ; for the borrowing depends upon the very 
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COMPOUND MULTIPEICATI ON. . 


Compound Maultivlication teacheth to find the amount 
of any given number of different denominations by re- 


peating it any propoſed number of times. 


R U L E= 
1. Place the multiplier under the loweſt denomination 
of the multiplicand. nes Pao e 
2. Multiply the number of the loweſt denomination 
by the multiplier, and find how many ones of the next 
higher denomination, are contained in the product. 

Write down the excels, and carry the ones to the 
product of the next higher denomination, with which 
proceed as before; and ſo on, through all the denomi- 
nations to the higheſt, whoſe product, together with 
the ſeveral exceſſes, taken as one number, will be the 
whole amount requited. N | 

The method of proof is the ſame as in ſimple multi- 
plication, 8 4 e 
: Ex AurTEs of Money. 
1. 9 1b, of tobacco at 25. 84d per Ib. 
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* The product of a number conſiſting of ſeveral part: or denp- 
minations, by any ſimple number whnteyer, will, evident y, be ex- 
preſſed by taking the product of that ſimple number and each part by 
itſelf as ſo many diſtin queſtions :* thus, 25 l 125. 6 d. multi- 
0 by 9 will be 228 J. 108 f. 54 4. = (by taking the ſhillings 

rom the pence, and the pounds from the ſhillings, and placing 
15 pounds reſpeCtively) 230k 125. 64. 
which is the fame as the rule; and this will be true when the mul- 
tiplicand is any compound number whatever. 
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l 2. U of green tex at at 95.169. per lb. Arſe 11 87. 64 


= 3. 506. of loaf ſugar at 15. 34. per lb. Anſ. bs. 34. 
_ 4. ewt. of cheeſe at 11. 115. 5d. per cut. Anſ. 14, 25. 94. 
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_ 5 12 gallons of brandy at gs. per. ge 5h. 143. 
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doch at 195. 4% 1 
1 5 F W 0 14. 44; 
3. 35 firkins of butter at 155. COT per firkin. 

+ OY Anſ. 261, 155. 22d. 
4. 42 cw. of tallow at -34% 64. per cut. 
JC 721. 95. 
.6 ons s of brandy at ge. 64. * _ 8 
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quart arters of rye at. 11. 35 44. N al | 
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odd parts, add or ſubtract according as is required. 
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9. 144 reams of mw at 13. 44 per am. 
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10. 1210 yards of thlloon at 21. 24 per yard. 
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multiplieation of ſmall numbers, find the neareſt to it, 


either greater or leſs, which can be fo produced ; then, 
multiply by the ceinponent parts as before, and forthe” 
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COMPOUND DIVISION. 


1 {en Divifen "fexcketh..to Bud * AA one 
1 given number. is ee in, another of different, de- 2 
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—_ To divide 2 8 1 of wel 4m by any 
ſimple number whatever, is, evidently, the ſame as dividing all the ' 
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2. Begin at the left hand, and divid#'cach dendming- 
tion by the diviſor,” ſetting the quotients under their 18. 
ſpective dividends. JJ TNT: " | 
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3. But if there be a remainder, after dividing any of - 


the denominations except the leaſt, find how many of the 
next lower denomination it is equal to, and add it to the 
number, if any, which was in this denomination before 3 
then divide the ſum as uſual, and fo on till the whole * 
is ini r . 3 | „ 
P de method of proof is the ſame as in ſimpls diviſion. 
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112. 115, 2d. . the quotient. . 
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2. Divide 751). 145. 74d. by 3. Anſi'25ok 116. 62. 
3. Divide B21/. 17s. 944d, by 4. Anſ. 2051. gs. 51d. 
4. Divide 2382“. 13s. 534. by 85 Anſ. 4761. 108. 4 
5. Divide 28“. 25. 134. by 6: Anſi Al. 13. 8A 
6. Divide" 55 148. d by 7. An. 107. 144. 
7. Divide 610. 5s. 4 4. by 8. Anſ. 15. 8 4. 
8. Divide 135. 10s. 7 d. by 9. Anſ. 1 fl. 18. 2 4. 
9. Divide 211. 18s. 4 4. by 10. Anſ A. 25.10 d. 
10. Divide 2271. 10s. 5 d. by 11. Anſ.. 200. 136. 8 d. 
11. Divide 1332“. 115. 84d. by 12. Anſ. 1110. os. 1 144. 
5 6 | ——— 
ple number. And this will be true when any of the parts are not 
an exact multiple of the diviſor : for by conceiving the number, by 
which it exceeds that multiple, to have its proper value by being 
placed in the next lower denomination, the dividend will ſtill be divi- 
ded into parts, and the true quotient found as before: thus, 25. 125. 
34. divided by 9, will be the ſame as 18/. 1445. 99d. divided by g, 
which is equal to 2/. 16s. 11d. as by the rule; and the method of 
carrying from one denomination to another is exactly the ſame, 
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1 b. ent parts, as in Re diviſion. ©, 
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_ ou... 11. 18s. 84. the anſwer. nt 
e 20 c. of tobacco comes to 120. 10. what is 
mme der en.. Anſ. 61. os. 64. 
=_— 3 Divide 571; 3-7 d. by Anf I. 12s. 8d. 
4§᷑. Divide 85“. th 72 A 11. 30. 82d. 
Se. Divide g1/. 2s. 10:4. by gg. | An. Gs. 344. 
5. At 18), 18s, per cut. how much per Ib.? 
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WW Splication of ſmall numbers, divide by it after the man · 
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2. Divide 134. I 0%, 2 dr = ſer. 10 gr. by 12, 
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1. Divide 234, 7 . &'dwis, 12 geri. byy . 1 
Anſ. 316. 4.0%. 25 aſe: 


Anſ. 1 Ib. 1 92. Oar. 2 

3. Divide 1061 cur, 4 by 28. * 173 
Ha. 37 55 | 18, 
4. Divide 375 mi. 2 fur. 7 po. 2 yds. 1 fe. 2 yp pag. 
Anſ. ꝗ mi. _ 30 Po. Ode. 2 fe: 8 
5. Divide 57 194%. 2 97%: 1 fh g- 40 Se lem f 
Auf. 12 yds. 1 2 nds 

6. Divide 51 ace 2 70. 3 pe. by 51. 
Anſ. 1 ac. ra. 1. | 
7. Divide 10. 2 bbds, 17 goll. 2 pi. by 657 Ah oh, 
| An. 39 galls. 6 pi. 
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Anſ. 1 la. 6qrs: 1bue 30%. 


9. Divide 120 me. 2 wwe. 3 ds. 5 ho. 20 min. by 111. 
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Redubtioni is the method of bringing Num Vers Rec one 


name or denomination to WN ſo as fill TS eng 
the ſame Wie, 1 
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| brought into ſhillings by multiplying them by 20; ſhilliyeztlhues 
peace by 9 them by 12; and PR into farthings by mi- 
| tiplying 
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2. Divide 237 157. 7⁴⁴. 'by 37. , ra PROP 5 
"3; Divide 1 gl. 155 10. at £10 Anſ. 25 165. 2 Wo 
4. Divide 6 675% 125. 6d. A 138. = © e 8 
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\Multiply: the higheſt name th . 28 ma- 
nas make one of the next leſs, adding to the rodutt 
- the parts of the ſecond name; then multiply this ſum : 


- 


2 many as make one of the next leſs name, adding to 
\ the product the parts of the third name; and ſo on, 


_ through, all the denominations to the laſt. 


II. When the Redution ads ee a greater. 


Fs the given number by as many as make one of 
xt ſuperior denomination; and this quotient again 

ay many as make one of the next following; and ſo 
** all the denominations to the higheſt; and this 
laſt quotient, together with the ſeveral ORs, will 


de the anſwer required. 


The _—_— of proof i is by reverſing the — 
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it Apen te een. 3 . 0 * 
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| en A 
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| 4. In * guineas how many farthings? 2 35280, 


5. In $29 parece grep none t2an ys moidaxes ? 
An. 81 and 18. 


, 6. In 2811. 16s; how wanydocats 25 45 96. aach? 
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8d. how many pounds??? Anſ. 2110. 135. 4d. 


8. In ** nne. how many ſix-pences ? 
Anſ. 18648. 


9. Reduce 1776 fix-and-thirties to half crowhs?. 
a e "nf. 42. 
10. In 50807 aillvies how many pieces of n 


45. 6d? Au. 304842." 


| 11. In 21 3210 grains how many 37 Anſ. 37 tb. Lk 
12. In 59/b. 134wts, Sgr. how many grains ? 


2 07 . 

13. In v$orz1gr grain how | many IB 15 If *. 
75 Anuſ. 1 3g0lb. 1 10. es iger. 

14 10 35 ton. 17 cur. 1 fr. 2366: 708. 13 4. how 
many drams ? Au. 20571005, 
15. In 35 cu. 2 gr. W bow many 4b. troy, 4 45. 
7 avoirdupois being adus to 14 . 11 dts. Aer. 
troy? - Anf. 512446. So. 10dwt. 113gr.. 

16. How many 6 corns will reach round the world, 
ſuppoſing it, N 5 the beſt calculations, to 
be 8340 leagues? Au 4755801600 
17. In 17 Fides! of cltheac 27 flemiſh ells, how many 


yards? 10 x \* re Anſ. 344: yas: 1 9 r. 


18. How many rift, are -there flies the birth of Chriſt 
to this preſent year 1776, allowing. che ear to Saane 
of. 365 aa, 5 A. 8 8 Poe br 
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" The Rule of Three dire teacheth, by having three 
= e given to find a fourth, that ſhall have the ſame 
- eat} 3 de ond has OI '-\ at 
| = * 4 8 > 181 tat; ef 
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E Y 47 0 State the queſtion z. that i is, 3 the numbers ſo, 
© that the firſt and third may be the terms of ſuppoſition 
|. - and demand, and the 8 of the 08 kind with the 


anfwer required. | W 1 
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= * 7 on aecount of its great and extenſive.uſefulueſs, is 
5 8 called THE GOLDEN yo Of PROPORTION : for, 
= per Application of it, and the preceding rules, the whale bu- 
= —_ -arithmetie, as well as every mathematical enquiry, depe ndg.! 
= 272 le itfelf is founded on this obvious principle, that the magni- 
= Nenne of any effect varies conſtantly i in pi -oportion to the | 
: bo bro partiof the cauſe: thus, the quantity of goods bought is in 
propertion, tp. the money laid out; the ſpace: gone over by an uniform 
mofiop 18 in proportion to the time, &c.—As the idea annexed to 
wee term proportion is — conceived, it would be more perplexin 
tmn inſtru ve to ex 1 in this place, what is meant by it, in 
trie. g. ical ſen It may be ſufficient; therefore, 5 
1 8 Er p meaning of that word, and its dedu - 
_ cible roperties, the e the . r to ordinary enqu 
rieb may be made very ent, each to pr Principles 41 


. 1 n in eee 0 Te. tlrat᷑ the 
Z multiplied by the en the 1 hole ;zand 
. e at the price of the whole divided by th e quantity 1s the 
1 Uf one. Now, in all E of vuluing goods,” &c:: where one 
— he firſt term of the proportion,titis-plain; 3 abet andy 
fttzie rule will be the lame as that found by multiplication of money; 
ad where one is the haſt term of the proportion it will be the fame. 
= as that found by diviſion of money. In like manner, if the firſt 
term be any number whatever, it is plain that the product of * 
berontfl and third terms will be greater —_ the true anſwer mu 


by 


__ tioned, 6 
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2. Bing the firſt and third numbers into the ſame de- 
- nomination, and the ſecond-into:the loweſt name men- 


31 Moltiply the "Oe and third aus bert together, 

and divide the product by the firſt, and the quotient will 
de the anſwer to the queſtion, in the ſame denomina- 
tion you left the ' ſecond number in; which may be 
brought into any other denomination required. 

Two or more ſtatings are ſometimes neceflary, which 
may always be known from the nature of the queſtion, 


The method of proof is by inverting the queſtion. 
1 | ES 


by as much as the price in the ſecond term exceeds the price of one, 
or as the firſt terms exceeds an unit. Conſequently this produt _ 
2 by the firſt term will * the true anſwer required, and is 

e rule. 

Direct and a portion are properly only parts of the fame 
general rule, and,, 1 5 10 ſcientific fats ru A gens be beſt to 
conſider them in that manner; 3 but I have here preſerved the com- 
mon diſtinctions, and contented myſelf with looſe definitions, be- 
_ cauſe I have obſerved that young perſons in general find them more 
intelligible. | 

Note 1. When it can be dane, multiply and divide as in a compound 
multiplication and diviſion. 

2. If the 1ſt. term, and either the ad. or * can be divided by 
any number without a remainder, let them be divided, and the quo- 
tients uſed inſtead of them. 

The four following methods of operation, when they can be uſed 
perform the work in a much ſhorter manner. than the general rule. 
1. Divide the ad. term by the 1ſt. and multiply the e into 85 

the zd. and the product will be the anſwer. 1 

2 "Divide che 3d. term by the 1ſt. and multiply the quotient into 

the ad. and the product will be the anſwer. 

+ Divide the xt. term by the zd! and the 3d. by that Wacker 
and the laſt quotient will be the anſwer. 
74+ Divide the/1ſt<termyby the 3d. and the ſecond by that quotients, | 
and the laſt quotient will be the anſwer. - 

There will ſometimes be a difficulty in ſeparating the patts of 
complicated queſtions, where two or more ſtatings are requined, and 
in preparing the queſtion for ſtating, or after a proportion 18 wrought; 
hut as there can be no general directions given for ke yn me lg 
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2. 2 is the value of a cr. of fi 
the value of a cha dron of a1 67 4 

4 7 ee e [iter OC 14. 64 

At 1014. per 15, what is the value of a, firkin of 
Hutter containing 56 tw.. 4A. 2. 8. 
8. What is the value of a pipe of vine at 101d. ; 


$54 Sas 16 e | 451. 444, 2 
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8 The Rut 
Te) What is the value of 14 owe ee 3 at 1 


* 


02.9 1"... Muſs. 015 265 
8. What is the n of 19% chaldron of coals at 1 /. 
Is, 64. ger chaldron?  - An. 30h 148. 3d. 


9. Bought 3 caſks of raiſins each. weighing 2 cot. 2.75. 
2 15. what will they come to at 21. 15. 8d. per mou! 
Anſ. 171. Os. 424.3 
10. What is the value of 2 978. I na. of velvet at 10 i 
83d, per eng. ell. ? _ cir +. Milf. By OR -* 
11. Bought. 12 pockets of hops, each weighing, 1 cut. 
.2 qr. 17. 1b; what. do they come to at 41. 15. A4 
per riot. | Anſ. Bol. 125. d. 
12. What is the tar upon 745. 145. 8d. at 35. 6d. in 
the pound 7 me bs L307. 10s. 03645 
13. If $ ofa yard. of velvet e 74. 3d. how. many 
yards can I buy for 137. 155, 64 fAnſ. 28% yards. 
14. If an ingot of gold weighing 916. 90. 12 duwts. be. 
worth 411 J. 125. what is that per grain ? uf 134. 
15. How many quarters of corn can I buy for 40 gui- 


.neas, at 4 f. 5 buſhel ? .  Anſe, 26 gra, 4 bus 
16. If 5 2.9% coſt 4. 8 what will 391 yards | 
colt 7 Anſ. Sl. 35» 514-5. 


17 What i is the value of a pack of wool wojahing a cn 
49. at Bs. 6d. per flone? | Anſ. gl. 45. 644-57 
| 18; ” ought 4 bales of cloth, each dente, 6 pieces, 

and _ piece 27 yards at 16-4: 4 5.: per: Pieces what. 
11 the e K whole, and he rata er hrs 
33. 31 he Anſ. 388 1. 165. at 125. per yard. E 
19 Lt a8 * e ſilver be worth 5s; 6. what is the 
price of, 2 tan a that weighs 1/0. 100. 10 d. 5 
4h. An. Gl. 35. 98 d 

20. What does TY 2 915-2416; of tobacco come. 9 

to at 2/. 14.5. 5d. per cut. Auſ. I bal. 98. 5d 

25 . is the half year 's/rent. of 54% acres of Ry 

at 136. 6 d. per acre? : Anſ. 211. 19 44. 
| 22: At half a guinea per week, how many — ; 

Er 1 have for 100 J. . 47 nel 2 wers 

23. Bough e 
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23. Bought 1000 flem. ells of cloth for gol. how muſt 1 
* it Per ell! in London to aw; 101. by gh whole? 
. 31. 44. 
a Suppoſe a gentleman” s income is '500 MF a . 
__ and he ſpends 195. 7d. per 22 one day with another, 
bew much will he have ſaved at the year's end? 
1 £8 Anſ. 1671. 129. Is. 
* 1 ＋ 12 ounce of Giver" plate coſt 105. 1124. what 
will a ſervice, weighing 327 o, 12 awts. 9 gr, ,Coft 
dat that rate Anſ. 102ʃ. 76. 744 1.848 
26. At 135. 23d. per yard, what is the value of a piece 
of cloth ee 52, : eng. ells ? 
_ Ti A 431 10 6. 1 112% 76 15 ' 
+. Bbw 1 many eng. In of hollaps may be bought for 
100 4 P at 8 . 9¹ d. per yard "th 4 
5 . Anſ. iq i ell. 0 57.422 fo 
25. What is the value of 172 pigs of lead each weighing 
3 cut: 2 95. 174 25. at '81. 17 f. 6 d. per fother of 
19 ewe. ** r en Auſ. 286 l. 47. 4 4. 
29. Bought 25 pieces of boladd. each containing 25 
2 ells, oo 300 Evirieas} what is that per yard? 
3 whe | . : 401 85. OF 4.423. 
* 1 1 bey is yards of cloth for 118 uineas, how many 
flemiſh elle can 1 buy for 240l. 137. 4d. at the ſame 
n J. 416 flem, ells 2372 
3. T be heute mw -a whole pariſh aroun to 1 301. and 
a a rate is granted of F321," 105. 6 64. is that in the 
eee ww Pr 1.9% < 2 " Ao 444%. 988 
325 If my horſe Sends" 'me in 115 per day keeping, 
What will gr the Charge of 11 horſes er the year? 
0 Anſ. 192 l. 7's. 84 d. 
23. A perſon Brigitte t in all 14907. '$s. 10d. and 
has in money, goods and recoverable debts 7840. 171. 
Au.: if theſe things are delivered to his creditors what 
Wiͤill they get in the pound? Anſ. 108. Gd. 1878 
FE What muſt jos. pay towards a tax, when 6520. 135. 
(bo is 8 BY. 125. 4% 4. 5 144822 
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| 35: Bou ght 3 tons of oil for 151 J. 14s. 85 gallons of 
. which Ta damaged, I deſire to know how I may 
ſell the remainder per gallon ſo as neither to gain or 
loſe by the bargain? A. 46. 61 deft 
| 26. What quantity of water muſt I add to a pipe of 
mountain wine value 33 J. to reduce the firſt coſt to 
45. 6 d. er gallon ? "17 eien 2 Anſ. 205 gallons. 
37. If 215 ells of tuff, 4 yard wide coſt 373. 6 d. what 
what will 40 ells of the Aas ſtuff coſt, being yard 
wide ? Anſ. 61. 135. 44. 
38. Shipped for Barbadone 500 pair of ſtockings at 35. 
6 4. per pair, and 1650 yards of baize at 1 f. 3 d. per 
yard, and have received in return 348 gallons of rum 
at 67. 8 d. per gallon, and 750 6. of indigo at 1 s. 
4 d. per 15. what remains dhe upon my a a eßkere ; 
2 . of 244, 12.5% 6 d. 


THE RULE oF THREE INVERSE. 


The Rule of Three Inverſe teacheth by having three 
numbers given to find a fourth, that "hall have the 
ee wh proportion to the ſecond as the firſt has to the - 
thir 

If more require more, or a require leſs, the queſ- 
5 tion belongs to the rule of three direct. 

But if more require /z/5, or 2 require more, it be- 
longs to aha Aale © of three inverſe. * 
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92 More requiring n more is when 1 third term is oreater than the 
firſt, and requires the fourth term to be greater than the ſecond,  * 

And leſs requiring 1% is when the third term is Jeſs than the firſt, 
ang _ uires the fourth term to be leſs than the ſecond.  . 
| e manner, morẽ requiring /e/5 is when the third term is greater 
8 4 = firſt, and requires the fourth term to be leſs than the-ſecond, : 
o_ Aud leſs requiring more is when the third term is leſs than the e. 
r 146419 e en term to be Wen — HOY 
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Of Ot uf Fra Invensye, 
7 Sate and reduce the terms: as in — * rule of three 


direct. 8 
2. Multiply the firſt Sd eng wems t together, wha | 
divide their product by the third, and the quotient is. 
the anſwer: to the queſtion,” in the ſame denomination | 

Jefr. the ſecond number in. 1 
? Thea es DF "IF" is by inverting the ea. 8 
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N. Wust ee of ſlrallbon that is 3 quarters of a 
Yoo 272 wil line 92 e ef Cloth,” We is 13 de 
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6 2 17 100 1 can finiſh a plece of work in 12 
 daps, how many arc eat to do be ſame) in 3 days? 

; 1 8 Anf. 420 . 


* 


2 The ak of FIG role may be 5 Tow the principles of 
com multiplication and diviſion, in the ſame manner as the 


dire rule. For example. It 6. men can do a piece of ME in 
10 days, in how many days will 12. men doit? » 
6130, — 8 


As 6 men: 10 days : 2 12 men Lo . 


vb 
the anbeer. And hete the produRt of the firſt and iesond terms i. 6. 
6 umes 10, or 60, is evidently the time in which one man would 2 
form the wre; theretore 13 men wilh do it in one twelfth part of 
that time, or 5 days; and this reaſoning is applicable to any other i in- 


| . es 2 
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Tur RurE of Telex IxV RRS. 45 
3. Hew much in length that is 44 inches broad will 


make a ſquare foot? Anſ. 32 inches, © 
* How many yards of matting 2 fe. 6 in. broad ill 
cover A Howe: . 10 5 Jo PA _ 20 — 


How many yards of a, 3qre. "0 are eqns 1 
meaſure to 30 yu, 5 qri. ot Anſ. 50 yards. 


= A. borrowed of his friend B. 2507. for 7 months, 
promiſing to do him the like kindneſs : ſome time after 
B. had occaſion for 300/, how long may he kad it to 
7 be made dere for the favour? © 
An. 5 mo. and 25 U. 
1 1 the price of a buſhel of —— is 6 5. 3u. 
che penny loaf weigh g oz. what ought it to o weigh 
when wheat is at 8 5. 21 d. per W 
Anf. ba . 13 ar, 
8. How many yards of fluff 3 qrs. broad will line a 
cloak = is 4 you. in ROS and 14 yd. broad? 
2 . Anf. 9 yds. 's 
9. If 43 cut. may be carried 36 miles for 35 4. how 
many pounds can 1 27 1 carried 20 miles for the 
ſame money. 2 90) 10 28 
10. How much in leg that is 131 poles in bier 
ow be taken to contain an n _acre ? 
e e 293 Anſ. 11 po. 14 1 275 a 
Mow many yards gf: canvas that is ell wide, will 
"lm yards of ſay that is 3qrs. wide? nf. 12 yas. 
12. If 30 men can perform a piece of work in 11 days; 
., how many men will accompliſh another 0 work 
11 e times as bis hy a fifth. part of the time? 
5 $51 „ fe 600. 
I 3 A wall that i is to be built to the height of 27 feet, 
Vas raiſed g ſeet by m men in 6 days: how: many 
men muſt be employed to nin wins. N in 4 days at 


tha fe rate of POOR he 36 men. 
ri 21 1 ; QC 0 M. 
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COMPOUND PROPORTION: 


: '': Compound Proportion teacheth to reſolve ſuch queſ⸗- 
*. require two or more ſtatings by ſimple propor- 
tion; an that, nde, they. are dire or erte. bs 

R 5 


"ty; wht ce 3 | * VU L. K. * (23 his 4111 


45 7115 | 24.1 , 


3 „ . Let . term be 1 in the 480 n which 
Is of the ſame denomination with the term fought. | 
2. Place the terms of ſuppoſition, one above another, 
E in the firſt place; and the terms of _— one above 
another, in the third Nel e 
3. The firſt and third term of every row 3 be of 
one name, and muſt be redueed to the ſame denomina- 
tion. > es eh 7 Io 
4. Examine every row ſeparately: by ſaying, if the 
firſt term give the ſecond, does the third require more 
or leſs ? if it require more mark the /e/5 — * 
2 .crols.; but if li mark the greater extreme. 
5018 Multiply. all thoſe numbers together which are 
marked for a diviſor, and thoſe which are not marked 
= for 10 dividend, and the quotient "will: be the anſwer 
J 5 5 ons t. 12198 An #* 4 
Note, hen the 8 numbers are ſound in the diviſor 
a5 in the dividend hey may by nee out of d * 


i . — 


2 


MW + The 3 5 of nn may be ld. fm . het nature 
= of direct and inverſe proportion; for every row in this caſe i 15 a — 
- *ricular Rating in one of tho 1 nag and therefore if all the ie eparate | 
dividends be collected eozethie into one dividend, and all the diviſors 
3 into one: diviſor, their e muſt be the anſwer ſought. Thus, 


in example the fir... he 
(Any buſh. : 26 horſes :: von. 4 1 | 
» 444 + 


1 "#4 14 14 45 


_ | 4 „ f E 1 : 2994 5 81 Ke * 8 
bree 0. which is the ſame as the rule, | 
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ComrounD;PROPORTION, 4 
any numbers may be divided by their greateſt common 
ny and the: 0 . er taken inſtead of them. 


1 
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1 3 * 4 433 


1. 11 16 horſes e can eat up 9 buſhels of oats in 5 Frm | 
how many horſes would eat up 24 e in 7 A ; 
at the ſame rate? „ 


156 horſes : 24 5% 


„6 


1 * "gs 
1 days 1 8 en =: | days + 
i b — e 
F A007 608 
= Ws <4 


=+365 horſes, he a 


2, If a family of 9 People ſpend 1207 in 8 months, ow 
RET mach __ ow a _— of 24 people 16 months? 
| Anſ. 1066 l. 136. 44, 
3. 17 8 men can * 24 2 of earth in 6 days; how 
2 5 muſt there be to dig 18 yards i in 3 days? 
Anſ. 12 men. 
If 2 men can do 12 2 yoda of ditching i in 63 days; 
bo PE woas Ay. be done by. 18 men in 14 days r 
| Anſ. 24777 rods, 
S = © If a regiment of ſoldiers, conſiſting of 939 men, can 
Ss... up quarters of wheat in 7 months; how 
many 50h us will eat up 1464 quarters.in 5 months 
1 = rate ? G Anſ. 548333; 
8 6. If the carriage of 5 cur. 3 fr. 1 50 miles, coſt 
2. 75. 4d. what muſt be paid for the carriage of 7 cut. 
2755 25 16. 64 miles at the ſame rate? : 
E Anſ. 1 J. 185. 74457 
7. If 248 men, i in's days of 11 houfs each, dig a trench 
230 yards long g. 3 wide and 2 deep, in how many days, 
7 hours long, will 24 men dig a trench of 420 
Parc log, 5 5 wide and three deep 25 
s C a nb \ "0; 1 * TR A E. 
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PraZiice is a . of the rule of "= dired, 


| when the firſt term Happens to be an unit, or one; nd 
has. its name from its daily uſe amongſt merchants and 
ene. being an eaſy and «conciſe. method of work- 


> moſt queſtions that occur in trade and buſineſs. 
The ee of proof is by the rule of three direct. 
An aliquot part of any number, is ſuch a part of it, 
as being taken à certain number of times, 8 r 
* Moe nurhber. Ons e 
When the price i bf 1 Pony = 5 — 


8 * 2 4 
| Aen. 8 1 kd { 


"Die Hob ythetgliquet parts 9 a benny. and ien = 
12 and by e * uit 47 5180 the ee 1 


» 
8 


* 


TX? 11 ; N a Divide 


—— . — — — — 
* As moſt of the following abs are only particular 
caſes of a more 7 rule, it will be ſufficient, for their illuſ- 
1 to explain the ps on which the rule itſelf is founded. 

* General Rale. e e the price of the 2 quantity to be 
1 er. 16, 48 is moſt convenient; "then will t quantity. itſelf be 


ichs außer at the ſuppeſod price. 8 


+ Dich he given price into aliquot p nts, either of the drehe 
. or of one another, and the ſum o the Wwe O's to 


uch, * be the true anfwer required. 
7 BxAMPL 6. 


ww 


Wha. is abe value of 526 yards of i at 32 10 | 


«31 At; 23 * 711 "OT Ae OY 5 
ESE. | : 9 * 5 1 Au. at * 8 
F : 8 
1 ? 
187 8 3˙ Fe i 0 7 lh ditto, at 0 0 TY ” 
0b 1 5 1 44 
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Pawerreot _ 49 


ExANPLES 
. 450 at. . 


I Wy 3 

is + 2253 

S x 11262 

12) 33790 

„ 


140. 15. 7:4. the anſwer. , 


Fd 


3456 at 1. 4 3l. 12. 347 2t 3. df. 146. 51d. 
0 at +: Mnf. 21. 125. 107d. 810 at 4» An. 21. 10s. 7:6: 


n 
When the price is an aliquot part of a piling. 


1 


Divide the given number by the aliquot part, and 


the quotient is the anſwer in fullings, which reduce | 
into pounds as before. 


— —_— 


In the above PLE © it is plain, har . quantity 526 
is the anſwer at 11. conſequently, as 3s. 44. is the 5 of a 
pound, 2 part of that quantity or 87ʃ. 135. 4d. is the price 
at 36. 44. In like manner, as 4. is the 16 part of 3s. * 

ſo 15 of 871. 13. 4d. or 8]. 155. 44. is the anſwer at 
And by reaſoning in this way 44. 75, 84. will be ſhewn 10 

be the price ata d. and 10s. 1134. the price at 3, Now as 
the ſum of all theſe parts is eq ual to the whole price, (35. 
1034}) ſo the ſum of the anſwers belonging to each price will 
de the-anſwer at the full price required, And the ſame will 
be true in any example whatever. | 
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Tn 156 is 4 36 6 


10720⁰ at113% Anſ. 821, 8s. 


92 Py a ae 3. 


eee 
34 is 4 1728 98 3d. 
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220) LT 
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21 J. 12 4. the anſwer. 


43 at 1d. Anſ. 11. 168. 54d. 352 at 134, Anſ. 21. 4s. 


$275 at 2d. Anſ. 430. 195."24. 1776 at 3 d. Anſ. 221, 45, 
677" . Anſ. 1 12. 17s. 899 at 6d. Anſ. 21.95.64. 


{+ OY „ 2. 
" When the price is pence and farthings, and i is no * 
ere of" a filling. 


ö 
Divide the given number by ſome aliquot part of 2 
ſhilling, and then conſider what part of the ſaid aliquot 
part the reſt is, and divide the quotient thereby; and 
the laſt quotient, together with the former, will be the | 
anſwer in A which reduce into pounds as ore, 


ont , "EXAMPLES. 
8 . e 8 9 65 "> 82 i 8 
24. 1 1 HW 


p - 0) 62,0 - . „ 

1 3 317 - 05. 64. the anſwer, 

* 5 9 i 3 id. 

2315 at 2:d Ai. 31. 0s. 1144. 

j _ A446 124. 10s. 244 
.2700 at 744. 81 115. 


2150 at 944. An. 87l. 6s. 


Prvovrom 


0 A ig thy: . 


e, the price is any number of Mau, unden: 20. 5 


BY © 5 26 


3 


. 


2643 at 
3271 at 


872 at 


372 at 
$391. 
3142 at 
12 5 at 


K 


1. When the price is an even number, a 
given number by & of it, doubling the firſt figure to the 
right hand for anlage, and the reſt are pounds. 

2. When the price is an odd number, find for the 
greateſt even number as before, to which add £; of the 18 
given number for the dad ſhilling, * the ſum | is the 


EA 


48 4. 12 : © 5 the anſwer. 


of. 
= 3689 l. 
An ſ. 2 6 
Anſ. 2501. 
"© 8 E 
ben the price is ſhillings and pence, which make Joe ali 
wan art of a Petud. 


4 % 


the gr 


. I7 6. 


65. 


156. 


„116 
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f 3 R LE. 
* Divide the given: quantity by the aliquot part, and 


0 the quotient is the anſwer in pounds. 35 F 
; So 84% GG . 


: ® * % 2 * 
f 4. ö 18 Q +- „ . 
Fj - % : * 9 WM: | > 4 is * * * 4 * : * Bas, * 4 2 
. 2 


* * 8 . : Wot 1 + — * * 4 
45 0 x 99 2g 4: N 6— £24 — 9 3 
* 1 . 1 — + N 50 43 4 Tax SR 3 * 5 7 * 1 4 * + N — * ? -1 
. 1 
w % : y p [ . 
1 5 | 1 $o an 
* A 8 . + 40V IS * 1 ö NA by 1 . XS 31 9 * « 
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2 + 
* 4 * * 


7150 at 1s. Bd. J 595 / 1. 165. 84, 
= 2715 at 25. 64, ů . A 339 /%½ .75. 6d. 
. 3150 at 37. 44. 25 525% Os. od. 
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ARE AND TRETT. 


- Tare and Trett are practical rules ſor deducting cer- 
tam allowances, which are made by merchants and 


_ tradeſmen in ſelling their goods by weight. 


Tare is an allowance made to the ber for the weight 


of the box, barrel, or bag, '&c. which contains the 


goods bought, and is either at ſo much per box, &e. 
at ſo much per crut. or at fo much in the groſs weight, 
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5 BILLS or PARCELS. b 
Mr. Thomas Williams Bye ps 
8 Bought of Richard Simpſon, Jas. 45 * 


5 8. d. 1 
8 Pair of worſted ſtockings, at 4 6 per pe 
5 Pair of thread ditto, at 3 2 


3 Pair of black ſilk ditto, at 14 ©' 

Pair of black worſted ditto, at 4 2 

4 Pair of cotton ditto, at 7 U 
2 — of fine flannel ditto at 1 8 per yard. 
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17 Yards of fine ſerge, at 


18 Yards of \drugget, _ at 
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16 Yards of ſuper; black cloth, at - 
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Simple Intereft is 2 gratuity allowed by the borrower 
of any ſum of money to the lender, according to a 
certain rate per cent. agreed on ;z-which, by law, muſt 
not exceed 50. that is, 5. for the uſe of x00). x year; 
104. for the uſe of it 2 years; and ſo on. 
Principal is the money lent. 


Rate is the ſum per cent. agreed on. 


Amount is the prineipal and intereſt added together. | 
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1. Multiply the principal by the rate, and divide the 
product by 100, andthe quotient is the anſwer for 1 year. 
2. Multiply the intereſt for 1 year by the time given, 
and the product is the anſwer for that time,  * 
3. If there be parts of a year, as months or days, 
work for the months by the aliquot parts of a year, and 

for the days by the rule of three dir ect, DE. 
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\'* There are ſome caſes where it is cuſtomary to conſider the tinge 
elapſed different ways. In the courts of law, intereſt is always 
computed in years, quarters and days; which, indeed, is the only 
uitable method: but in computing the intereſt on che public bonds 
of the South Sea and India companies, and in the Bank of England, 
&c. the time is generally taken in calendar months and days; and 


on Exchequer bills in quarters of a year and days. 
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2B What is hs intereſt bf 284.7] to . for 4 years, | 
= 4 months, and 25 days, at 3z per cent. per amum. | 
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23. What is the intereſt of 2301, 10s. for 1 year at 
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105 What is is the intereſt of 5471. 1 55. for 3 years, 


at 5 per cent. per annum? Anſ. 821 3s. 3d. 
4. What is the amount of 6gel. for 775 77 at 
4; per cent. per. ann? Auſ. 7771: 19s: — 
5. What is the intereſt of 205. 155. Tie :- year at 
4 per cent. per ann? | Anſ. 21. 15. 11d. 
6. What is the amount of 120ʃ. 10s. for 24 years, 
at 42 per cent. per ann? © Anſ. 1340. 16s. 15d. 
7. What is the intereſt of 47 45 105. For 4+ years, 
and 52 days, at 41 per cent? Anſ. 101. 9. 14d: 


8. What is the amount of 200 guineas for 4 years, 
7 months and 25 days, at 45 po cent ©. 
2531. 19s. 23d. 
7 an left his niece 5 wil 5581. 154. to 
be py her when ſhe came to age, with intereſt at 4 
per cent. now ſhe came to age in 5 years, 9 months and 
21 days; what has * to receive in all? 1 
Anſ. 6881. 10s. 114 1d. 
10. What is the intereſt due-upon an Indian bond 
of 500). value, at 34 per cent. per ann. from September 
30, 1763, to June 18, 1764? A. 121. 105. 336. 
11. What is the intereſt due upon an Exchequer 


bill of 450% at 34 N cont. er ann. lot 24 years and 67 
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2. My correſpondent writes me word that he has 


bought goods on my account to the value of 7540. 16s. 
what does his commiſſion come to at 24 per cent? 


3 „ I IS, 274 N e ath Anſ. 184. 175. 4. 


3. What muſt I al ye dent for diſbur- 
Ling on my account $291. 18s. 84. at 24 per cent? 
8 Uno Anſ. 111. 18s. 1d. 


een 


"hs. I I allow n my factor 7 5 per cent. for commiſſion, 
what may | he demand on the laying out 1200/. 5 


5 


* 


3 VVV | * 3 An. 910. 0s. 


5. What does the commiſſion on 950/. come to at 


cent? a Anſ. 361, 16s. 3d. 
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BROKERAGE 


Brokerage is an allowance of ſo much per 2b. 0 
perſon called a broker, for aſſiſting merchants or factors | 


in os or diſpoſing of goods. 


© OAT 000 Bt; et 


EXAMPLES. 


cent ? yo 
i Tk 1s 2 610 
ROT. 
Wm a es. 


2. If I allow my broker 3 per cent. what may he 
an when he ſells goods to the value of 876 J. 55. 


| 10 4. | e 321. 175. 214% 
| 8. What is the brokerage of 879 /. 185. at ; per 
. cent ? Ans. 3 l. 5 . 114 4. 


4. If a broker fells goods. to the amount of 508 J. 


17 4. 10 d. What! is his demand at 13 per cent. 


9 "of. 71. 11 84 


* S UR A N 


8 is a premium of ſo much per cent. given 
to certain perſons and offices for a ſecurity of making 


good the loſs of ſhips, houſes, merchandizes, &cc. 
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1. What is the inſurance of 8744. 135. 6d. at 131 
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What is the inſurance 


4. What is the inſurance of an Kaff Ilie ſhip and 
cargo valued at 35727 l. 17 6. 
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at 10 4 per cent ? 
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EXAMPLES, 
What i is the 1 of 20541. 
at 1104 per. 
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4 4. 
Anſ. 951. 


9 at 17 per cent.? 
Au. 6386ʃ. 75. 124. 


2 BUYING AND SELLING or STOCKS. 

| Srock is a general name for the capitals of our trading - 
companies, and the buying and ſelling certain ſums of 
money in thoſe funds is now become a general practice. 
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: 205 2 9 _ 7 
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23650. - 8. - 3+ the anſwer, * 


2. What is. the purchaſe of I 56ʃ. 15 5. 3 per cant,” 
annuities, at 741 per cent.? Anſ. 116!. 15s. 62. 


„ What is the purchaſe of 816, 125. bank annui- 
b - tics, at 897 per cent? 


Aſ. 7291. 165. Sr. 

. What is the purchaſe of 98; J. 157. India ſtock, 

at 713 per cent? | An); 11241. 167. 

. Bought 6 50k. bank annuities at 901 per cent. and 

a brokenage. i * pow. cent. what did the whole amount 
to? 


Anſ. 588. 6. * ol 


. What dy 24000 capital Rock i in the 3 per cent. 
conſolidated | bank annuities come * at 843 per cent. 


. 
DS C ON 1. 


- Diſcdvie 1 isan allowance made for the payment of any 


im of money before it bccomes due; and is the dif- 


ference between that _ due ſome time hence, and its | 


preſent worth. 
The preſent worth of any ſum, or debt, dus ſome 


would, in that time, and at the rate per cent. for which 


the diſcount 1 is to be wage, amount to the ſum or debt 


then due. 
#01 Ee. 


1. As the amountof 1001, for the given rate andt time 
is s to 100 4. | | 
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. That an deans . to be made Cel paying money BEE i 


it becomes * which is ſuppoſed to bear no intereſt till after it is is 
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time hence, is ſuch a ſum as, if put to intereſt, 
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by putting it out to intereſt for that time; but if I pay it before it is 
due, it is giving that benefit to another; therefore we have only to 
enquire what diſcount ought to be allowed. And here ſome debtors 


comes due, they may employ it at intereſt, therefore by paying it 
before due, they ſhall: loſe that intereſt, and, for that reaſon, all 
ſuch intereſt ought to be diſconnted : but that is falſe, for they can- 


- rives; whereas we are to conſider what would properly be loſt at 
preſent, by paying the debt before it becomes due; and this can, in 
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oe So is the given ſum or debt to the preſent worth. 


—— 


2. Subtract the preſent worth from the given ſum, 


and the remainder is the diſcount required. 


as 2 n PE 
Wy . nn. 


al 


due, is very reaſonable ; for if I keep the money in my own hands 
till the debt becomes due, it is plain I may make an advantage of it 


will de ready to ſay, that ſnice by not paying the money till it be- 


not be ſaid to loſe that intereſt till the time the debt becomes due ar- 


int of equity or juſtice, be no other than ſuch a ſum, as being put out 


to intereſt till the debt becomes: dye, would amount to the intereſt of 
the debt for the ſame time.— It is, beſides, plain, that the advan- 


tage arifing from diſcharging a debt, due ſome time hence, by a 


preſent payment, according to the principles we have mentioned, is 


exactly the ſame as employing the whole ſum at intereſt till the time 


* 


the debt becomes due arrives: for if the diſcount allowed for pre - 


the ſame as the intereſt of the whole debt for the fame time: thus, 


ſent payment be put out to intereſt for that time, its amount will be 


the diſcount of 10 fl. due one year hence, reckoning intereſt at 3 


per cent. will be 5. and Fl. put out to intereſt at 5 per cent. for 


one year will amount to 5. 56. which is exactly equal to the in- 
tereſt of 10 fl. for one year at 5 per cent. Et yy 

The truth of the rule for working is evident from the nature of 
fimple intereſt : ſor ſince the debt may be conſidered as the amount 
of ſome principal (called here, the preſent worth) at a certain rate 
per cent. and far the given time, that amount mull be in the ſame 


proportion, either to its principal or intereſt, as the amount of any 
other ſum, at the ſame rate, and for the ſame time, is to its prin- 


cipal or intereſt. FF „ 

The method uſed amongſt Bankers, &c. in diſcounting bills, is 
to find the intereſt of the ſum drawn for, from the time the bill is 
diſcounted to the time When it becomes due, (including the days of 


it more than it really is. 


But when goods are bought or ſold, and diſcount js to be made 
for preſent payment, at any rate per cent. without regard to time, 


the intereſt of the ſum as calculated for a year is the diſcount. 
* Les 2. Subtract 


gracg) which intereſt they reckon as the diſcount, thereby making 
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g eie , ME Fr 
As the amount of 100 J. for the given rate and time 

is to the intereſt of 100 l. for that time, 
So is the given fum or · debt to the diſcount required. 


* * E RAMT IB. 
1. What is es diſcount of 573 by 54 5. due zn 
hence, at 4} per cent? . „ 
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2. What is the preſent ' worth of 1 gol. payable ins 


year, diſcounting at five per cent? Anſ. 148l. 25. 1144. 
What is the preſent worth of 75/. due 15 months 


| hence, at 5 ber cent oe: Anſ. Jol. 11s. gd. £ 


What is the diſcount o on 8 I. 10 5. due September , 


= io 
8, this being July 5 Fekaping. intereſt at 5 per cent. 


ram]? 0 Anſ. 155. 31 d. 
5. What ready money wil diſcharge a debt of 54.31. 
7 5, due 4 months and 18 days hence at 45 per cent. per 


annum 1 Anſ. 533 l. 18 6. o d. 


6. Bought a quantity of goods for 150 J. ready mo- 
ney, and fold them again for 200 J. payable at # of a2 
year hence; what was the gain in ready money, ſup- 
_ poking diſcount to be made at 5 per cent? 

Anſ. 421. 155. 54. 

7. What is the preſent worth of 120 J. payable as 
follows; via. 50l. at 3 months; 50 J. at 5 mont 
ind. the reſt at 155 months, diſcounting at 6 per c 


Auſ. 117 1 58. 52 
COMPOUND INTEREST. 


Compound Intereſ is that which ariſes from the prin- 
and intereſt taken together, as it becomes due, at 
E. end of each ſtated time of payment. 


. 
1. Find the amount of the given principal, for the 


ou of the firſt payment, by ſimple intereſt, 


2. Conſider this amount as he principal for the ſe-. 


cond payment, whoſe amount calculate as before, and 


ſo on through all the payments to the laſt, il] account- 
ing the laſt amount as the princi ipal for the next payment. 


E 5 AM LES. 
1. What i is the amount of 320!. r0s. for four years, 


IS 


>To mov ND. InTzareT, 1 
„ 20 ) 320l. os. | If. year's principal. : 
. 16 — 6 N. Jear's intere/t, : 
| | 20 336 10 6 24. year's principal 1 
| 16 10 6 26, your s mtereft. ; 
15) 353. 7 | 1 34. year s principal. f 
N 13 4 " 3. year's intereſt, 4 
SS 2 wh — oo 4th. year's principal I 
| 1 4th, year's intereſt. | 
| bs 2289 11 45 whole amount, or the anſwer 
| required, 1 5 
[ What is the * intereſt of 7601. 104. for- 
18 - iſs 4 years at 4 per cent? Anſ. 1291. 3s. 61d. 
= What is the amount of 151. 10s. for 9g "yOu at 
5 3x or cent. per annum, compound intereſt ? | 
| Anſ. 211. 25. 44d. 
8 * hat is the compound intereſt of 4101. forborn 
for 2} years at 41 per cent, per annum: the intereſt payable 
6 Find the ſeyeral amounts of 50. payable 1 1 
half yearly and quarterly, being forborn 5 years, at 85 4 
per cent. per annum, compound. intereſt? - | 
Anſ. 63). 16s. 3% 64/. Cs. od. and 644. 15. 914. 42 
EQUATION or PAYMENTS. - | 
| Equation of Payments is the finding a time, to pay at 
once, ſeveral debts due at different times, ſo that no 4 
toſs ſhall be ſuſtained of either Pre 51 — 
| © The reaſon'of this rule is evident from the definitiow; and the 1 
| principles of ſimple intereſt, | | The, ke 1 
B a ; 
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1 Multipl) each payment by the time at which it is due; 
then ide the ſum of the products by the ſum of the | 


payments, and the quotient will be the time required, 


Z 
A owes B 190/. to be paid as follows, viz. 50%. in 
6 möbths, 60). in 7 months, and 801. in 10 months; 
what is the equated time to pay the whole ? / 
LETS Igex $=1300-. 
8d * 7=420" 
1. %% 


* 


50 4. 60 4 80 190) 1520 (8 a ty FE 1 


1 Anſwer 8 months. 


* 


1 A owes B. 52. 75. 64. to be paid in 42 months, 


"Sol. 10s. to be paid in 31 months, and 76/. 25s. Gd. 
to be paid in 5 months; what is the equated time to pay 


the whole? ? Anſ. 4 mo. 8 da. 
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This rule is founded upon a ſuppoſition, that the ſum of the 
intereſts of the ſeveral debts which are payab!e before vated 
time, from their terms to that time, ought to be equal t m of 
the intereſts of the debts payable after the equated time, from that 


time to their terms. Among others, that defend this principle, 


8 


Mr. Cocker endeavours to prove it to be right by this argument: 

that what is gained by keeping ſome of the debts after they are due, 

is loſt by paying others before they are due: but this cannot be the 

caſe; for though by keeping a debt unpaid after it is due there is 
ined the intereft of it for that time, yet by paying a debt before 

I is due, the payer does not loſe the intereſt for that time, but the 
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3. A owes B 240. to be paid in 6 months, but in 

1 month and a half, pays him 60 J. and in 45 months 
after that 80 I. more: how much longer than 6 months 
ould B in equity defer the reſt? Anſ. Is minthe, 
438. A debt is to be paid as follows: viz. 4 at 2 months, 
at 3 months, 4 at 4 months, f at 5 months, and the 
reſt at 7 RE © : what is the equated time to pay the 
whole t 5 e . 4 e * 15 n 
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Barter is the. ah: of one ent BY ana: 
ther, and directs traders ſo to A their goods, 
that neither party may ſuſtain Joſs, 
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diſcount only, which is lefs than the intereſt, and therefore the 
rule is not true. 

Although this rule be not accurately true, yet in moſt ** 
that occur in buſineſs, the error is ſo trifling that it will always be 
made uſe of as the molt eligible method. 

That the rule is univerſally W to the ſuppoſition may be 
thus demonſtrated. 

d firſt debt payable, and the diftance of its term of pay 
ment f. 
Let D g laſt debt payable, and the dive of i its term * 
| x diſtance of the equated time... 
ar —=rate of intereſt of I 4 for one year, 
„ N c Fhe cdiſtance of the time : 
Then, ſince lies between T and a „ i S . 
| 1 | The diſtance of the time T 
and #18 = e 1 


No the intereſt of 4 for th the time x=t is x - X ar; and the 
intereſt of P for the me T is T—xxDr ; therefore = Km 


* T=—x x Dr by the ſuppoſition 3 and from this equation x 


ny hs Fe ef 2 2. which is the rule,” And the lame might be 


ſhewn of any number of payments. 
e true rule wall be given in equation of ee by decimals, 
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2. How much ſugar, at 84. per IB. at be given in 
barter for 20 cut. o tobacco, at 2/. per cwot 47 
Anſ. 16 crut. Ogre. 8 5. 
| 3. How much tea at gs per B. ears 1 have in barter, 
for 4 cwt. 2 grs. of chocolate at 46. per 1b? Anſi 2 ciut. 
4. How many reams of paper, at 25. 914d. per ream 
muſt be given in barter for 37 pieces of Iriſh cloth, at 
11. 12s. 4d. per piece? Ans. 42837. 
5. A merchant hath 1000 yards of canvaſs at 9 per 
yard, which he barters for ſerge at 104d. per yard, how 
many yards muſt he receive ? | Anſ. 9263+. 
6. A delivered 3 bbds. of brandy, at 65. 8d. 4 gal. 
to B, for 126 ben of cloth; what Was the cloth per 
yard? h He rhe ; Anſ. 103. 
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7. A and B barter, A hath 41 cuz. of hops, at 305. 
per ctot. for which B gives him 20 l. in. money, and the 


reſt in prunes at gd. per ib. what quantity of prunes 


muſt A receive? Anſ. 17 cut. 3 9s. 4 0. 


8. A has a quantity of pepper, wt. neat 1600 . at 
7 d. per lb. which he barters with B for two ſorts of 
goods, the one at 5d. the other at 8. per Ib. and to have 
Bin money, and of each fort of goods an equal quan- 
tity: how many Ib. of each muſt he receive, and how 
n in honey. Am. 139415. and 374. 1 * 63d, 


| LOSS *nD GAIN. 


ß, and Gain is a rule that diſcovers what is got or 
loſt in the buying or ſelling of goods; and inſtructs mer- 
chants and traders to raiſe or fall the price of their goods, 
ſo as to gain or loſe ſo much per cent, &c. 

Queſtions i in this rule are performed by the rule of 


three direct, 
EXAMPLES, 
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2. At 1d. in the ſhilling profit, how much 125 cent ? 
Anſ. 12 J. 10 5. 
3. At 35. 64. in the pound profit, how much per 
I Anſ. 171. 10. 
FA of tobacco coſt 104 and is fold for 204. 
5 what is the gain per cent? 1; Fa] 2.5% 
5. Bought goods at 44d. per Ib. and ſold them at the 
rate of 2/. 75 44 per cwt. what was the gain per cent? 
| Ae. 12 6. 1935. $10. 
6. Bought cloth at 25; 6d. per yard, which: not pro- 
ving fo good as'I expected I-am reſoved to loſe 17s per 
cent. by it: how muſt I ſel] it ber yard ? | 
33 Anſ. 65. 21 2. 
To . Bought goods at 2 guineas per cit. and fold them 
again retail at 54d. per 4b. What was the gain per . 
| Anſ. 161. 135. 4d. 
e buy 171 cut of ſugar for 35 guineas, and re- 
tail it at 744 per ib. * ſhall 1 gain per cen 
Anſ. 66 J. 135. 44. 
| Is I buy 8 at 10 guineas- per ctut. at what 
rate muſt I retail it per 15. to _ twelve per cent ? | 
| Anſ. 22 4. 112. 
10. If, dia I ſell:cloth at 55. per yard, I gain 10 er 
cent.” what will be the gain per cent. when it is fold fer 
V5. 6d. per yard? Anſ. 331. Its. td 
"8 oF 3 buy 28 pieces of ſtuffs at 4/. per pect, and 
* ſell 13 of the pieces at 6/. and 8 at 5/. per piece - at what 
rkate per piece muſt I ſell the reſt to gain 20 fer cent, BY: 
[1 4be half Fas e 096-3 21 © bw 104 d. 
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OY FIA | 
b. Bought 40 gallons of brandy at 3s. per gall. but 


by accident 6 gallons of it are loſt, at what rate muſt l 


fell the remainder per galion, and gain upon the whole - 


prime coſt, at the rate of 10 per met | 
Anf. 39. 102 4. 


13. Bought hoſe in London at ph 3d. per pair, 
and fold - eta] afterwards in Dublin at 65. the pair; 


now taking the charge at an average to be 24, the pair, 
and conſidering that I muſt loſe 12 per cent. by remitting 
my money home again; what do I gain per cent. by this 
axticle of trade? A. 19 J. 10s. 11 4. 
14. Sold a repeating watch for 30 guinezs, and by ſo 
doing loſt 17 per cent. whereas I ought in dealing to have 


cleared 20 per cent. how much was it ſold for under the 
. er” . . 231, 8 5. G. 


r E L. IL OW S AH I 5. 


Aiuuſpis is a general rule, by which merchants, &c. 
trading in company, with a joint ſteck, determine each 
. perſon's particular ſhare of the gain or Joſs i in n 
to his ſhare in the joint ſtock, 


By this rule a bankrupt's eſtate may be divided a- 
mongſt his creditors, as alſo legacies adjuſted, when. 


there | is a deficiency of afſets or effects. . 


SINGLE FELLOWSHIP. 
. Fel'owfhip is when different ſtocks are employ- 


10 1 _ certain 4 time. 


U e 
As bs whole ſtock is to the whole gain or boſs, 
So is each man's particular. ſtock, to his particular 


** of the gain or loſs. 
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» That the gain or loſs in this rule, is in proportion to 
their ſtocks is evident : for, as the times the ſtocks are in 


trade are equal, if I put in 2 of the whole flock, I ought 
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Add all the ſhares together, and the un will hs n 
to the gain or loſs, when the queſtion is right. 
 Dxan?PLEs. | | 
A: 7x, Two perſons trade together, A put into Rock 1 my 4 

and B 220). and they a Jool. bat ds each N | 


mare thereof * 
| 1.39 + 220 = 350 


to have 1 of the Ts gain; if "my part of as EF N wy N 
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2. A and B have gained by trading 182 J. A put inte 
01. Sit 1 f % 877] ; | 9. $ EP 1 
zo, and B Aol. what is each perſon's ſhare f 
the protff + Af. A 781, and B 104d. 

g# Divide 1207, between three perſons, ſo that their 


ſpectively. 
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4. Three perſons make a joint ſtock; A put in 1840. 1 3 
Tos. B 96“. 15s. and C 70. 5s. they trade and gain 1 
"= 12s. what is each 22 s ſhare of the gain; A 


Anſ. A 113ʃ. 165.533, B 59. 14.715, C 471. 15.35% 
5. Four perſons in partnerſhip, A, B, C and 5 


es, into ſtock 180. 240l. 350. and 430l. "reſpeQively, 


for 5 years certain, and at the end of that time they 


find they have gained 3600/. what is each perſon's ſhare 
of the gain ? 


Anſ. A 5404. B 7201. '© 10g07. and D 1290 /. 


6. Three merchants, A, B and C freight a ſhip with 
340 tuns of wine; A Jouded 110 tun, B , and C the 
reſt. In a ſtorm the ſeamen were obliged to throw 85 


tuns overboard; how] much muſt each ſuſtain of the 


loſs? 8 Anſ. A 271, B 242, and C 39% 


7. A ſhip worth 860/. being entirely | loft, of which 


2 2 belonged to A, 4 to B, and the reſt to C; what loſs 
'1 ill each ſuſtain, ſuppoſing 500. of her to be inſured? 


Anſ. A 45. B gol. and C 2251, 
8. A bankrupt is indebted to A 275. 145. to B 3041. 


75. to C 1521. and to D 1041. 65. His eſtate is worth 
only 6751, 155, how myſt it be divided? 


Anf. A 2221. 15s. 2d. B 245“. 185. 144. 0 1220 165. 
22d. and D 841. 55. 5d. 
9. A and B venturing n ſums of money, fie? | 


by joint trade 154/, By agreement A was to have 8 
per cent. becauſe he ſpent his time in the execution of 


the project, and B was to have only 5 per cent; what 
was A allowed for his trouble? A 350. 105. 972. 


DOUBLE FELLOWSHIP. 
Double Fellowſhip is when different or equal ſtocks 


are employed for different times. 
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1. A and B hold a piece of ground 3 in common, for 
which they are to pay 36]. A put in 23 oxen for 27 


days, and B 21 oxen for 35 e what ought each. 
man to Pay of .the xent * 
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2 Mr. 3 Mr. Ward, * cl. other en have | 
given an analytical inveſtigation of this rule; 3 but the moſt general 
Aud elegant method I have met with is that by Mr, Hutton in p. 8 2 
ef his arithmetic, viz. 


When the times are equal, the ares of the gain or Jef are evi- 
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2. A, B and C hold a paſture in common, for which 
they pay 301. per annum. A put into it 7 oxen for 5 
months, B q oxen for 5 months, and C4 for 12 months ; 

what muſt each pay of the rent? 
Anſ. A Fl. 10. 64d.45,, B 111 16s, 20048 
Cc 120. 125. 74d Aa | 
Three graziers hired a piece 5 * for bot. TOs, 
A put in 5 ſheep for months, B put in 8 for 5 months, 
and C put in 9 for 64 months: how much muſt each 
pay of the rent? Au.. A 1. 56. B 200. and CG 290 


5 J. E. 


A put into ſtock at firſt 2000. and at 8 months end he 
put in 1001. more, B ꝑut in at firſt 550 J. and at 4 months 
end took out 140 l. Now at the expiration of the time 
_ find they on hy ra $907: * what i is each man v gaß 
re * EI 
A To2/. 197. odr. B 331.” Os. / 114447575 
1 with a capital of 10000. — January iſt, 
1776, and meeting with ſucceſs in buſineſs he took in 
B as a partner, with a capital of 1 500. on the iſt of 
March following. Three months after that they admit 
Cas a third partner, who brought into ſtock 2800ʃ. 2 
after trading together till the firſt of the next year, —4 
ind there has — gained, ſince A's commencing of bu- 


ſineſs, 1770. 10s: : how'muſt this be divided amongſt 


the partners? Anf. A . 99 e 12 e 165. 
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9. Gs I 5 buſhels of wheat at 56. ber buſhel, and 
na buſhels of rye at 3s. 64. per buſhel were mixed to- 
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- '. The truth of NET rule is to d-elident vo need a Andes ten 5 
= "Note, If an ounce or any other ny: N gold be reducec 
izt 24 equal parts, theſe parts are called caracts; but gold is often 
mied with ſome baſer metal, which 3 is called the alloy, and the 
minture is {aid to be of ſo many caracts fne, according to = pro- 5 
portion of pure gold eontained in it: thus, if 22 (carats of pure 
Id and 2 of Sud are mixed together, it ia faid to be 22 carats 


ne. a 

If any one of the fimples be of little or no value with reſpect to- 
ſtzhe reſt, its rate is fuppoſed to be nothin z as water mixed r 

= - and alloy + with gold : and kiver.” 


- 


* u o ” 2 1 1 
4 > 5 8 4 % L Fo © A * in ” : 
7 * # * 
* bi 15 * AY 4 - N . C4 # 
14 41 2 0 . 
| I 9 2 * : ? f SY FS bee 4 $ * E | # N F 
2 4 ® £ 5 _ Lo % 
£ * 4 S% * 1 . 4 ; 7 "FS F „ e 5 8381 * 
” 4 ** 9 * 8 a * 1 4 „ 4 9 bf 1s $$ = . 4 ee 
2 2 — £3 2 
1 > 7 
K 4 - 755 5 * 
1 7 * A 
4 5 * 
* * : WA * - £ 
| 53 k * * * 
] 4# * — 
1 f + 
\ X * ” 1 
k * 3 z >, 8 DI: A * 
ö : P 
3 8 2 
- 
2 - : 5 
* a 2 - as — 
2M / 
5 * Fo A 


TS N W * ak 
rs Bade a at ol ef os EARS are ah Oaks 
n * J; wat Bp) 
7 AS 5 N * rr 5 
_— < 7 8 n+ +5 * Z 
8 N 


Aerzen COITES ; - "74 


N 4 ve 4 8 i ö : 
* = 4 my - 4 ” q * 
1 5 | ＋ 1 3 1 wy I 2 
: ; 8 ; ; N ö i 1 38 3 
x # " * 5 ung * 4 Ga 
8 41 * ** — 8 8 & Y- T3 1 i » . ** 7 GO © : N 
& £2 * „ + 8 * +> b * 
- 3 — — s 


2 Y — * — IF" Z F nf 1 4 2 AD: | * : : 
2 * 5 1 * 5 N 5 2 NN A . # - £ 7: * : O0 a 5 #7 3 * | 8 x. 9 z o : * * 2 
1% ee 8 255 09346 364 | 
LY * 7 \ K N 
7 wg r OQ Q--. 4 „„ r 
r i & 
; # : - > + 2 
— ' , 4 
wo IEN — — 7 $ IL &8 8 
* HD „ 
900 1 an / 
N > : ry - * * : 
8 - „ GY * 1 45 8 - 
* . 6A £ «7 5 . J : "Y © "a p . 2 „ . 
* 
rag | "4 3 i we” 
: F 5 1 0 d oF 4 5 
6 . . 5 P , $-4 p k ws 
* 1 * mm * 2 7 N : * * \ 8 : 4 . * + 1 
* ; ** 0 10 . 


3 : ; 


: - 
* 6 
3 * 9 i 2 — of a > 4 2 * ; 
8 q N $ - # : - 
* 15 + 2 : * x: : 1 e 1 $ 7 . * g 


e 
2. A e W made of lb. of tea at Th 
per Ib. 916. at 8s. 64. per Ib. and 141. at 5s. 10d. per 
1b. what is af 5. of it worth? Anf. 6s. 103d. 
3. Mixed 4 gallons of wine at 45. 10 d. per gall. 
with 7 gallons at 5 5. 3 d. per gall... and 94 gallons at 
5 5. 8 d. fer gall. what is a en of this —— 
Rr R Anſ. 55. 33.6 
4. A mealman would mix 3 buſhels of flour at 
85 per buſhel, 4 buſhels at LY 6 4. per buſhel, an . 
uſhels at 4s. 8d. per buſhe] : what is the worth of a 
buſhel of this mixture ? e . . 
: A farmer mixes 20 buſhets of wheat at 55s. per 


_bulet, and 36 buſhels of rye at 3s. per buſhel, and 40 * 


buſhels of barley at 25s. per buſhel + what is the worth 
of 8 of this mixture? Anſ. 38. 
1 A goldſmith melts 8 56. 5 oz, of g old bullion of 
14 1 fine, with 1215. 8+ ox. of 1 | carats fine: 
how many caracts fine is this mixture? 
| „„ 16294 en a 
7. A refiner melts 1035. of gold of 20 carats fine 
with 1615. of 18 caracts fine; how much e muſt 
he put to it to make it 22 caracts fine. | 
Anſ. It is not fine enough by 328 carat?s, 5 that no ally 
N be put to th, but more gold, © 2 | 
Ls 
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| of loſs and gain, with reipet to the mean price, ſo muſt alſo the 
double or treble, th 4 01 4 part, or any other ratio of theſe quan- 
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ALLIGATION ALTERNATE, 
Alligation Alternate is the-method of finding what 
quantity of any number of ſimples, whoſe rates are 
Siven, will compoſe a mixture of a given rate; ſo that 
it is the reverſe of alligation medial, and may be proved 


„ 3 [AY * 2 
1 Ss By * N TY * * 4 N . 
v4 #4. 3 . + N 4: 
R UAE 1n* 
. 1 1 


1. Write the rates of the ſimples in a column under 
r i 
2 Connect or link with a continued line, the rate 


of each ſimple which is leſs than that of the compqund, 


With one, or any number, of thoſe that are greater than 


the compound; and each greater rate with one or any 


number of the lefs. 


£53 os 


* Y 5 = ” 
\ 13 . 9 A. . FIRES 2 1 Oy th. "Ws „ 1 4 
* 


» _ x. a. 
$ > ” 6.4 


Demon. By connectinꝑ the lefs rate to the greater, and placing 


the differences between them and the mean rate alternately, the 


8 re ſulting are ſuch, that there is preciſely as much gained 
y one quantity as is loſt by the other, and th. refore the gain and 
105 upon the whole s equal, and is exactly the propoſed jate'; and 

_ the ſame wilt be true of any other two hmples managed according 
Vw e I 29079 
In like manner, let the number of {fimpl:s he what they will, and 


with how many ſoever every one js linked, fince it is always a leſs 
with a greater than the mean price, there will be an equal balance of 


Joſs and gain between every two, and conſequently an equal balance 
| on the whole. ; 2, E. D. = 255 8 % F ; . 7 X 2 2 * vb iN 
It is obvious, from the rule, that queſtions of this ſort admit of 


"a. great variety of anſwers; for, having found one anſwer we may 


find 'as many more as we pleaſe, by only multiplying or dividing 


each of the quantities found by 2, 3, or 4, &c. the, reaſon of which 


is evident; for, if two quantities, of two ſimples, make a balance 


tities, and fo on ad injinitum. 


2 Theſe kind of queflions a e called by algebraifts indeterminate or 
muulmited problems, nd by an analytical proceſs, theorems may be 
het will give all the palfble anfwarr s. 
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* -_ ALLIGATION, ALTERNATE: 93 + 7 
. Write the difference between the mixture rate, 
and that of each of the ſimples, oppoſite the rates with 
e re Hanede®?7 0H THI OT, or Cone 
4. Then if only one difference ſtand againſt any rate, 
Pit will the quantity belonging to that rate; but if there 
be ſeveral,” their ſum will be the quantity, 


$57: © 
* 


ws 


. Ex AMY IAS. #2 
1. A merchant would mix wines at 145. 195. 15,5 
| and 225. per gallon, ſo as that the mixture may be worth 


38 5. the gallon: what quantity of each muſt be taken. 
isn e ee oo - v0 CIT | 


| ESE & 5.5 


2. How much wine at 6s. per gallon, and at 4.5. fer 
gallon, muſt be mixed together, that the compoſition 
may be worth 5s. per gallon? Anſ. 1 gt. or 1 gall. & 
3. How much corn at,25,-6d, 35; 84. 4s. and 4. 8d. _ 
per buſhel, muſt be mixed together, that the compound *' 
12 at 35. 8d. 18 at 4s. and 18 at 46. 006. 
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* C L 35 I _ 
* 2 3& IP he © 7 1 
2 WF & I 4 + x 
3 nd A 
72 * + 3 
1 5 
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oo AtLiGation ALtarNATE. 


1 A beleben his, cold.of: 17. 18, 225 9 5 240 02 N 
= rats fine: how much muſt he take of each to make it 
1 . . 39 7. rh 25 39 ns. and 
= 7 5. It is nad, to mix brandy at 1 Wingst Ts | 
eder at 1s. and water at © per gallon together, ſo that 
= the mixture may be worth 3 per gallon ? | 
3 mn 9 galls, ws frond, 9 " Wine, oh 7 Ae and 3 * q 


3 
IFB 


1 ; Water. 


== e e ee : Pg 
* . ; +; 8 5 het ths 


- Fa 8427 4 


=. Ly the whole compeſion is ia % a certain 


beten . 
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; 5 & great Leather of f queſtions might be 1. given relating to 
we ſpecific gravities of metals, &c. but as they are beſt performed 
4 85 dy fractions. I ſhall only give one of _ moſt curious, and work. 
E out the example at large. 1 


Heiro, king of Syracuſe, gave — 5 . crown. to * made 
"him entirely of pure gold: but ſuſpecting hs workman had de- 
| baſed it by mixing it with ſilver or copper, he recommended the 
© diſcovery of the fraud to the famous Archimedes; aud deſired to 
know the exact quantity of alloy in the crown. _ 
Archimedes, in order to detect the impoſition, procured two o- 
ther maſſes, the one of pure gold, the other of filver o copper, and 
each of the fame "og ht Frick oþ the them er; and by putting each ſe- 
> into a I full of water, the quantity of water expelled 
hem determined their ſpecific hulks: 13 which and their gi- 
ven weights, the exa&t quantities of gold and alloy in. the crown 
* be determined. 
ſe the weight of each erowm to be 1016. and that the water 
= ed by the copper or ſilver was. 92 1b. by the gold .52 . and by 
the compound crown «64 . what will be the Ae, of gold, and _ | 
ny" in the crown? © | 


_ The rates of the 7 2 and 52, and of the co une = 
«43 _—_— if F | f ve | yes 1 


+ * 7 * 


3 


Ao che fum of b thee 1s: which thould have bens 
bt 103 whence, by the rule, 84 
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Aux rea rien "ALTERNATE." Wi 

Find an \ anſwer as before by linking ; then ſay, as the 
Jum of the quantities, or differences thus determined, 
Mis to the given quantity, ſo is each 2 found 

by Wer, to t the * Ame * _ RNs 


' Ex ANMYL ES. . [ks 
1. How many gallons of water at 0s. per gallon muſt 
© de mixed with . worth 35. per gallon, ſo as to fill 

Ja veſſel of 100 e nd es a gallon my be 2 
F at 9 0 ee en een 


Gs 4 * 1 — 8 A 
0 i 14 : 
» a; » 5 4 8 5 * 
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24 5 : „ Ly B 12 
nf. 3355 ; gallons of wine, & 1634 of water. 
2. A grocer has currants at 8 84 94. and 10 
per 1b: and he would make a mixture of 240 1b. ſo. that 
it might be afforded at 160 yur” 15. how much of each 


ſort muſt he take? | 
| ie 8 tb, at 40 * at 6, 48 at 96, and 55 at 114. 


I 6 5 * 1 
„i ant} eite Fo nne Hor 
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"WM EN Atiicarion ArternATE. 


3 n much gold of 15, . 17, of 18, and of 22 
e fine, muſt be mixed together t to form a * 
Fition of 40 9%. of 20 caracts fine? 


tif TG of I5, of 17 and of 18, ed ag. of 22. 


ROLE 3. 


When ane of * ingredients, it limited t a 22 

guantity. 0 TY wp bog 

Take the ence Deen each price "ard then mean 
rate as before; then, _- 


As the difference of-that gm ple, . quantity is ; 


given, is to the reſt of the 3 ſeverally, ſo is 
e quantity given to the 3 quantities required. 


5 EX AU I E s. 
1. How much wine at 5 5. at 5 5. 6d. and 6s. the 


— 


gallon muſt be mixed with 3 gallons at 4s. per gallon, ſo 
pat the mixture may be worth 5 5. 4d. per gallon ? ? 


8 + | 8 +2 = 10 
1 ST 


66—ELI | 16+4 
72.4. 16+ 4 


buſi 

© 

2 0 

8 

0 

(FO) 
Se 


_ . 
oo 1 


% 20 2 22 
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n=” n 5. 6 47 64% and 6. at 6, 
| . poll UA 7 at 6s 


LM. tas. 88 1 1 
MS — + * 


* 1 the very ume manner e marks wroaght 8 e- 
veral of the ingredients are limited to certain quantiies,, by finding 
Ark for one limit and then for another. 

The two laſt rules can want no demonſtration, as they evidently 


- refult from the w_ the reaſon of which has been already explained. 
5 i J 2. A 


- 


VVL GAR FRACTIONS. _ . 
: 2. A grocer would mix teas at 12.5. 10s. and 65x. 
. wth 20 1h. at 4 s. per 1b, how much of each fort muſk 

he take to make the compoſition worth 8 3. „„ 
Anſ. zclb. at 45. 10lb. at 65. 1olb. at 10s. and 20. 
at 125, 
. How much gold of 15 of 17 and of 22 carats 
fas, muſt be mixed with 5 . of 18 caracts 980 | 
that the compoſition may be 20 caracts fine? 


Any. 5 0%. of 15 carads fine, 5 0%. of 17, and 25 of 22+ 
VULGAR FRACTIONS. 


Fractions, or broken numbers, are expreſſions for any 
aſſignable parts of an unit; and are repreſented by two 
b numbers, placed one above the other, with a 10 dun | 
= between them. 
The Sour above the line is called the numerater, 
and that below the line the denominator. 
The denominator ſhews how many parts the integer 
is divided into, and the numerator ſhews how many 1 
thoſe parts are meant by the fraction. „ 
PFractions are either proper, improper, fingle, com- 
pound, or mixed. | 
i. A proper Nate 70 when the numerator is leſs 
then the denominator, as 5, f, , &c. 


2. Animproper fraction is when the numerator exceeds 


the denominator, as 3, 7 3 &c. 


3. A fingle fraction is a ſimple expreſſion for any 
number of parts of the integer. 


# 4. A compernd fraction is the fraction of a fraction, 
as x of 5, 3 of 5, &c. 

5. A mixed number is compoſed of 2 whole number | 

and a fraction, as 83, 177;, Ko. 

| MNote, any whole number may be expreſſed like a 

fraction by writing i underneath b 

6. The common meaſure of two numbers, is : 
that number which will divide each of them without a 

12 remainder. 
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if ( 153 and the greatęſi number that will do this 1 is called 
ttze greateſi common meaſure. 


7. A number which can be mcefared by two or more b 
| numbers, is called their common multiple; and if it be 
- the f number which can be fo meaſured, it is called 
_ their leaſt common multiple; thus 30, 45, 60 and 75, 


= are 0 51 of 1 and 53 but their lein common 1 mul- 
i PR O L E M 1. 
* 70 frd the BO common neꝗſre of ts, two or more 
1. If there be two Lean: Firm, divide the greater 
„ by the leſs, and = ovine 1 the r cove] and ſo 
b 4 an 3 4. — 4 
4 A prime Wander is that which can. 70 be FER by an 
. 55 unit. 
3 That number which is produced by multiplyiog ſeveral numbers 
A | together, is called a compoſite number. 
A perfect number is equal to the ſum of all its aliquot parts. 
5 The following perfect numbers are taken from t e gane 
Accs, and are all chat are e known at Prone. | 
5 - 6 7 
. I . 
496 : ST + FRET 
3128 | * . 
23550336 
35898690 56 
137438691328 


230584 3008139952128 b 
24178 516392281 58837784576 
- * 99035203142829718 30448816128 : 
There are ſeveral other numbers which have received different * 


nominations, but they are principally of uſe in Algebra, and the 5 


higher parts of the mathematics. 


4 | + This and the following problem will be found very vſeful in 
wd e wt r _ ſeveral Ne N of Armen 


af 


11 remainder.” Thus 3 is the common'meafure of 12 and 


1 q 3 ; a * 


Vurcan Fracrrons 97 


an, always dividing the laſt diviſor by the laſt remainder, 
till nothing remains, then will the laſt diviſor be the 
greateſt common meaſure required. 
2. When there are more than two n find the 
greateſt common meaſure of two of them as before; and 
of that common meaſure and one of the other numbers ; 3 
and ſo on, through all the numbers to the laſt; then 
will the greateſt common meaſure laſt found be the 
anſwer. 

3. If 1 happens to he the common meaſure, the given 
numbers are prime to each other, and found to be in» 

| commenſurable. : 


4 — 
— : A 


8 4 « . 


1 


aer Reguired the greateſt e common meaſure of 918, 
1095 and 522, 


8 aa „ 4 a 


— we Let 
5 7 


"© 


The 2 of the rule may be thn from the iſt. example. For 
fince 54 meaſures 108, it . 108 ＋ 54, or 162. 


Again, ſince 54 meaſures 108, and 162, it alſo meaſures 5 * 162 
+ 108 or 918. In the ſame manner it will be found to ears 


2 X 918 + 162 or 3698, and ſo on. —Therefore 84. meaſures both 
918 and 1998. 

It is alſo iu teſt. common meaſure ; for ſuppoſe there be 3 
greater; then ſince the greater meaſures 918 and 1998, it alfa 
- meaſures the remainder 162; and ſince it meaſures 162 and g18, it 
alſo meaſures the remainder 108; in the ſame manner it will be 


a found to meaſure the remainder 534 that is, the greater meaſures 
the leſs, which is abſurd. Therefore 54 is the greateſt common 


meaſure. . 


In the very ſame manner the demonſtration 0p be applied 1 to 1 
er . numbers. 5 


— 


R 9 { 4 


„ Vu e n 


* 918) 129802 | So 54 4s the greateſt common 1 
RE. RE of x998 and. 1 91 


| — | " 


38 162)918(s | Ane eee J =: 
bas : $1280): A oy 
2 3 1 3 45 7 hn 1 3 : = {j 


. 1 ROI ' © 360546 %/ç9%0%0 
4 535 — 2 41᷑53)3602 
There I 8. 15 a be anfie required, | — 5 f | 


2. What is the. ereateſt common: meaſure of al : 
= 522. "oF 36] 4 


* 


N n 


1 Ts T1] the left common. e oe LE two or mort Bog 
5 1. Divide by any 3 ns will Fs two or more 
of the given numbers without a remainder, and ſet theſW . 


3 quotient?, = pd with 1 5 undivided numbers, in a 
E  - + line beneath. A 
48. Divide the ſecond line as F 8 and ſo on ul 3 
there are no two numbers that can be divided ; then the 9 
eontinued product of the diviſors and quotients — 5 


give the multiple required. Wa 

— * : 4 * 

* The reaſon of this. rule, may, 9 by ſhewn from the 19 WT 
example, thus: it is evident, that 3 x 5 x 8 * 10 = 1200 may de 

de divided by 3, 5, 8 and 10, without a remainder z but 10 is a tl 
multiple of 5, therefore 3 * 5 x 8x2, or 240, is, alſo, diviſible 91 as 
5. 8 and 10. Alſo 8 is a multiple of 23 therefore 3 & 5,X 4 *x is 


2 = 120 is alſo diviſible by 3, 5, 8 and 1 10; and is, evidently, the 4 
_4eaſt number that can be ſo divided. 9 


"Exam 


% 


Rapoorzon ef Wenge FRACTIONS. 99 
1 Ex ANY IL E S. 


4 5 What is hs" eaſt. 7 gy alle of £7 55 8 
Tind 16? £12 2% HP £164 


HP > 


| 8. 
32 3. » 140 6 
e 
2) Zz 1 3 8, 2 
3» i» in 2 


4 K-00 3. 4 = Fae an; 


2, What is the leaſt common multiple of 4 and 6? 
1 12 


„ What is the leaſt ings that 3 4s 8 and 12 will 


meaſure? Anſ. 24 


„What i is the leaſt number that can be divided by 


| the nine digits, without a remainder ? " "ny 520 


REDUCTION oF VULGAR FRACTIONS. 
Reduction of Vulgar Fraftions is the bringing, them 


| out of one form into another, im order to prepare them 
for the operations of · addition, ſubtraction, &c. 


| C A „ 
To abbreviate or reduce Tracti ons to their lows 7 | 


terms. 
R U L E. 


Divide the terms of the given fraction by any num 
ber that will divide them without a remainder, and theſe 
ME, 2 quotients 


_ 2 
1 8 — hd, . a 


Yd — 


That at dividing both the terms of the fraction, equally, 5 any 
number whatever, will give another fraction equal to the former, is 
evident. And if thoſe diviſions are performed as often as can be 


| done, or the common diviſor be the greateſt poſſible, the terms of 


the reſulting fraction muſt be the leaſt poſſible. 
Note. 1. Any number ending with an even number, or a erben, a 

is divieible by 2. 
2. Any number ending with 53 or oy is diviſible by 5. 


9. If 


OS” PTE rr gs te EY TRE ATE IFND rf ORIOR *» ——— 
"IF + 3 5 L f 


„ 3 2 Ia hair, | 


, * 2 If the three ri rb hand figures of any number art diviſible by 


Fx EY W * Ss bs 
100 Rrpberion of VuLcAR- FRACTIONS. 


_  quotients again in the ſame manner; and Jo on, till it 


- appears that chere is no number greater than 1, which 
will divide them, ane the EEG will be in-its en A 


2 

terms. N . 
= - Or, Y 

E 

7 

8 


| Divide both the terms of the fraction by their create . 
common meaſure, and the quotients will be the terms 


af the fraction required. 


EX AMI ES. 


ad, of Reduce $43 toi its loweſt terms. 
T 


0 * | 220 I 60 © 20 10 


mY. h Or thus. | 
1400 240(r I 

1 3 

; . þ 


- Therefore 48 is the ade common meafure, and 3 mu 
ih 726 = = + the 29 855 "Or . RS 


5 
1 — the * r 1 0 * ti. has "SS 5 
2 — — e in — FR : 


3. If the . place of any number ks 0, the Shale; | 1 5 
n by 10. i. 
4. If the two ri kt-hand ures of an number e divi 

4, the whole is ieee by oY 2 are diy ible by 


_— is in yy 8. 


I 2. Reduce 254 to its leaſt terms. Anſ. 3, 
23. Bring 292 to its loweſt terms, An. 5 
4. Reduce 335 to its leaſt term. An. 45 
5. Reduce 132 to its Joweſt terms. 4 p 9 
6. Reduce 3:82to its leaſt terms. | 1. 
7. Reduce 43434 to its loweſt terms. A 
8. Abbreviate 38788786 as much as poſlible. 
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fraction required. 
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7 reduce @ mixed number t9 its. equivalent improper 
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Multiply the whole number by the denominator of the 
fraction, and add the numerator to the product, then 


hat ſum written above the denominator will form the 


— 
* " 
* - 
8 — 


_— ** + th JOY 1 * 1 


* 


a. . 2 3 i ** OY Ya. as ts ts, as 
_ 


6. If the ſum of the digits conflituting any number be diviſible © 


dy 3, or 9, the whole is diviſible by 3, or 9. | 


chem, only one of them muſt be divided, Thus . = 
tre _IX4x10 __1X2X10 — 20 1 
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A 6 Y P, 1 
£ 7 36.29 


7. If a number cannot be divided by ſome number leſs than 
ſquare root thereof, that number is a prime. 
8. All prime numbers, except 2 and 5, have 1, 3, 7 or g in the 


place of units; and all other numbers are compoſite. 
9. When numbers, with the ſign of addition or ſubtraction be- 
1 tween them, are to be divided by any number, each of the numbers | 


4 +8 + 10 


3 muſt be divided. Thus = n 


— 2120. 
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x © All fractior s repreſent a diviſion of the numerator by the des 
nominator, and are taken altogether as proper and adequate ex- 
2 prefſions for the quotient. - Thus the quotient of 2 divided by 3 is' 
J from whence the rule is manifeſt; for if any number is multi- 
5 plied and divided by the fame number, it is evident the quotient mult: 


the ſame as the quantity firſt given. 
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- e g JJ tobietredn Ml 


Aa 


E TT ** 


. 
i A v8 $4 „ 
— 3 


+ * © 6 4 ES # ES * 


= Divide the nuweratar by the denominator, and th 
gquotient will he the whole or mixed number required, 
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: 8 as 
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: . > 4 _ 85 1 * Fx # $4 4 7 
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£4 - . — * , 9 * * 1 88 — dia 1 * 82 S SCOTTY "» 48% 4 4 9 | 


bs * | . 4 45 a 7 
* * This rule is lainly the reverſe of the former, and has its rea- 
ni in the nature of eommon diviſion.” J han away ade 
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4 hs x. 2 * * . . , 4 W 2 : 
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1 0 ; F 88 
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5 G 8 2 * 96 * 93 » : 9 
> : 8 a * . 7 : 1 $ 4 
abs 21 
, « 8 * . 2 
6 5 8 s 
4 — 1 | 


- 9B — =qg8 + | C468 - 6113 the act; 5 
＋ 1 Dork 
*. Reduce 3 to its equivalent whole or mixed 
ir ny | b Ani 7 1 
3. Reduce WW to its equivalent whole or mixed. 
number. $20 er 
14. Reduce TT to ts equivalent” whole or mixed 
number. La 
5. Reduce 623523 to its re whole or 2 1 
number. Nan) £423 % enn ; 
E A 's > — . 


75 N a whole number to an einen Jradtin, | 
having a ee denominator, = 


RU LE . 
Multiply the whole number by the given dendmina- 


ve; and place the product over the faid Keen 
and it will form the fraction required. 


b E X A M P 1 E 89. n TL 4 #300 * x 
pls Reduce 7 to a fraction whoſe denominator tal 


be * 
7 X 9 263. and 63 the anſwer. eu 
e "$48 Fe 72 


3 Mittiplication and diviſion" are here _— uſed,” "and oa 
Lg, the. 8 is the ſame as the quantity firſt propoſed, 
| F | 


2. Reduce 
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ES. > 
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204 Repucrion of Sus am: Fracvione.: : „ 
2. Reduce 13 to a fraction whoſe denominator ſball I 2. 


be 124. Anſ. 1 3, 
3. Reduce 100 to a fra8ion whoſe denominator ſhall Y 
= hy 90. 8 | Anſ. %? 1 7 4. 
CAS E . us 
25 reduce a comprund Fraction 10 anequivalent femple antes Y 
4 U Le» 1 
3 M ultiply all the numerators together for a numerator, il © 4 
* and all the denominators together for the denominator, 8 
1 and they will form the imple fraction required. wh 
If part of the compound fraction be a whole or mixed N 
. it en be reduced to a OT 0 one of thee: ex ce 
former caſes. bat nom 
When it can ibe 6 A4 Fl two terms . 00 
traction by the ſame number, and uſe the 5 in- 
* thereof,” n 1 
: » ; 4,5 EAN TIE 22 . 9 
3 fy l. Reduce. of 2 of $ of ,* A to a ſimple fraction n 
| aK KE 685 If the anſwer. 
| 5 3K 4 * K 11 wy . 
3 2 xax2x 4 %. . 
5 7 axgx5xn | | 
—— 1 1 
: 7 That a compound fraQtion may be ee WH bj a 
: fimple one is very evident, fince a part of a part mult be 
 . , equal to ſome part of the whole. The truth of the rule t 
for this reduction may be ſhewn as ſollows. | 2 
Let the compound fraction to be reduced be 4 TRL. Then 1 
Jef = z and confequently J of FT N21 
5 the ſame as by the rule, and the like will be found to be 
true in all caſes. p 
I the compound faction coiſifts, of more numbers than 
23 the two firſt may be reduced to one, and that one and 
1 8 third will be the . as & ones of two ne ; 3 BF _ ' 
and 10 on. Ads 2b is ; 
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| . Reduce 2 of 1 of hots cheaper fraction. Hall, + 
3 Reduce 3 of 2 of ; t to a ſimple ns 8 #- 
w. 4 4 

4. Reduce i of 4 of of 1 10 to A * ion, 2 

Anſ. 31. 


. 


ä n 


Mauleipiy each numerator into all jr 3 | 
except its own, for a new” numerator, and all the de- 
nominators continua! y for a common denominatore 


3 CASE: . „ 
7 e fraftions of different denominator 10 equiva | 
lent relieves: hating 4 common amine. „ 


EXAUur IZE 


1. Reduce 3 1 to equivalent fractions, baring 
Aa common denominatof. 5 i 
| 1X5 X 7 = 35 thenew numeratit fir l. = 


EXAR7T = 445 - diets for 3 | 
4X2 x 5 =-40-  _-.. ditto for 4, | ; 
2 * 5 * 7 = 70 the common nk gran acs „ 
the new OY JO « are 3 {os 1 99 and 
N 


mon beet. Te af ths = 2 242 


2 es. , ] » 
* 


— ti. „ 2 n * * 1 Andes — MM. 8 all. * 


2 1 


a the nombers multiplies, 28 under one ano- 
thats if will be ſeen that the numerator and denominator of every | 
fraction are multiplied by the very ſame number, and conſequently | 
* —— are not 5 Thus in the firſt example; . or 


SP = X4X7,. 4x2 x 5:. 
— V Ts. 2 
X 2 X 7 * 2 K . 


a the: 2d. * the cali Mendon odcor' isa multiple of alk the 

| 2 and conſequently will divide by any of them; it c 
manifeſt therefore that . may de taken * all the nume 
rators as required. ö 


F 5 2+ Reduce 
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fraction required. 
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. Ranpennay of Vora en 
#3»: Reduce 3. 7 of I, * and n to a common de- 


nominator. 5 5 7 An. 392 755 „ n 
9 Reduce is 4 of 15 12 2 and 5 5 vx 4 common de- 
; nominator. 5 _ aſe Tees 8 bis, 166476 

n * * . 


_ To — any eiven fradtions to others, which fall 2 have 
15 leaft common denominator. 


1. Find the leaſt ' common enuſtipleof all . 


minators of the given fractions, and it will be the com- 


mon denominator required. ' 
2. Divide the common Ane by the denomi- 


nator of each fraction, and multiply the quotient by the | 
& will _ the numerator 0 the | 


numerator, and the pi rod 
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8 Reduce I, 2 and 3 to fractions, having the leaſt 


"NO 99 poſlible. 3 0 
| 34 . * 

„ 5 

— 

| a RX 2 3 2 6 eee 

6 . 2X 1 3 the „ numerator; 24 
2 24. numerator; 6 r 6 K 5 = 5 the ** numerator. 

- thence the required freien ares 32 25 . f 

2. Reduce A and 35 to fractions, havin the leaſt 
common denominator... uſ- 22 38 


3. Reduce 25 85 4 and * to the leaſt common dener 

| minator. Jos n Anſ. 55, 12, 12, 12 
4. Reduce * +3 J and 2 to the leaff common deno- 

, ee >. K Anſ. 32, $74 885 E 


5. Reduce 3, 2, 3 4 23. and 22 toequivalent,frac- 


0 tions haviog 1 the leaſt common derbminstar poſſible. 
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RULES 


"Mite hs the numerator by the parts in the next in- 
ferior denomination,” and divide the product by the de- 
nominator; and if any thing remains, multiply it by the 
next inferior denomination, and divide by the denomi- 
nator as before; and ſo on as far as neceſſary; and the 
quotients-placed after one another, i in ure order, will 


be * anſwer 0 57 jo t vi | 
„ Ex AMY LKS. | 
2. What is the value of 5 of a milling? : 
| i * jr * 2% 2 Ae 12 P 
r ” T a = 
: £ 3 . "If ® 22 * 
# 11 P 70 . | f a _ ; 
ier 3 
. x * - 1 3 » , 
What i is the value of 2 of a pound ferling} 0 
® Anſ. 7 J. 0: 


3: What i is the value of 3 2 of a guinea? Anfe 45+ 0 
4+ What is the value of 4 of half a crown ? | | 
| 1 Why 15. 22 


* 


Ah. 
wes. 
— — 


The numerator of a 988 may be conſider ed as a \ remainder, 


and the denominator as a diviſor ;. therefore this rule has its reaſon 


in the nature of compound diviſion, and the valuation of remainders 
in the rule of three, which has been already ſufficiently explained. 
F * 3. What 
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108 ere if Vorcan Faxerrons. 


5. What is the value of 43 ko of a moidore ? 
Anſe 18s. Sd. 
6. What i is the value of 4 of a _ troy? 


4 10s. , I 


7. What i is the value of $ of a pound ayoirdupois ? 


8. What is the value of f of a et... 
3; woes 4: 


23 © Hf. 1 far. 16 po. 2 yds. 1 fort ah in. 
10. What is = value ** of an ell engliſn f; 


11. What i is the value of } of ani" 
As. 2 ro. 20 fo. 
12. What i is the value of z of a tun of wine? 


ho 7 83 Anſ...3 .bhds, 31 gall. 2 v. 


13. What i is che wad of 4x2 of a 5d. of ale? 
+ tf. 6 gall. 3 . pi. 


14. What i is the value of 3 of a quarter of corn? 


Anſ. 4 bu. 1 pe. 1 La. 28 27 


Wy 15. What i is the vedio of +4 of a day? 
3 Arſe 12 bo. 55 min. fe. 
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To reduce a fraction of one denomination to that of anos 
| ther, Nu the ſame value. 


* U L B.. 


nd 


"Make a compound fraction of it, and I reduce it to- 2 
Anple ene. 5 | 


ot 1 2 5 3 
»The of this practice is it in the rule for de | 
compound fractions to I ones. * 15 


he rule might have been diſtributed into 2 or 3 different caſes,. 
but the directions here given may very eaſily be applied to any queſ- 
tion that'can be propoſed in thoſe —_ and will be more Aly 5 


underſtood by an example or two, than by a multiplici of » or ds. | 
E 2 11 be taken one — in ee _ of. wat a ; 
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N 
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the caſes. 
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Anſ. 9 0%. 274r. | 


LE et 397. 36. 10. 12 5%. 
3 What is the value of A of a mile ? 
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EXAMPLES. . 


Anſ. rats 


_- Reduce ; of a diot. to the fraction of a pound 


troy, Anſ. 338 
7 Reduce $ 7 of a pound avoirdupois to the r- 


6. Reduce n of a 554. of wine to the fraction of 


a pint.” __ 
7. Reduce ri of a- month to: the frafion of x diy. 


<;- > 21 
* g. Reduce 75. 34. to the fraction of a Wan x 
N 
9. „ 6 for. 76 po. in the adios of a mile. 73 


451 


1 10. Reduce 37, to che nen of A guinea. Auf. «2 
ny Expreſs 4 of a crown in the — of a PX 


Anſ. 13 
12. Exprefs 8 of a half crown. in the fraction af. + 
Milling. i An. 33. 25 


I 3: Express; 7 of a moidore in the fraction of a crown, 
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Hy * — q hy Y — 
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anſwer. N 


— 


. 
ref g. LEE = 446-0 and 5 er == 


5 117 guinea, the anſwer, 
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x: Ty 1 of a * to the fraction of a pound, | 
A 7 * f in 4 the proof. 1 | 


2. Reduce b of a farthing to the fractions of pound; 
nn WP to the ne of a penny. An..., 


of ciot. „ 1 


4 13 


Au. 15 $2 : 


Thus 7¹ 34. = = 824. and 1 os  24pe; « x. 158 * T the 
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rators as the ſum or 
the ſum or difference of their individuals ; whence the reaſon e | 
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Reduce compound fractions to. fi1 ingle ones; PEE 


; FS 


| N to improper fractions; fractions of different in- 


tegers to thoſe of the ſame ; and all of them to a com- 


mon denominator; then the Tum of the numerators writ- 
ten over the common een de the. fam of 


x 
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a * £ 1a + 2wuba7 


en EAM YI IS. 
5 2: Add 3Þ> z Jof and 7 tage, Os 


Wc 34=2, £ LEE r 


| 7 , nibh A 
85 | . 
Tb the Sadler are 225 2 — and { ; 645 
2 KY _— 
22 X 8. % 10 K 1 2 230ö0ò0ͥ’// i 0 
78 X10X-1= 560 Ms me | : 
7 * SN £6: 7 2.22 "448: DOTS GUI SL 
7 8. * 10 = 4480 * eee . 
I 7 8 
ks 7a dp 12 2: 848 1 1 tea; 


* e 1 84 


Add „74, and 3 f 4 together. 1 FI TY 
44 What is the ſum of 4, + of 3 55 ** 9 TEN 
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amm ̃ ͥ Alt, os <7 are r r Z= A Ag $4 rr A. 1 195k 
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1 
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'S i . 
* £ 7 


's Fraftions i before 3 are 5 to EY: . | 


are entirely diffimilar, and therefore cannot be incorporated with © 


one another; but when they are: reduced to a eommon denominator er, 

and made parts of the ſame thing, their ſum, or difference, may 

then be as property 2 „by the ſum or difference of the nume 
iſſerence of any two quantities whatever, by 


8 both tor addition and fubtraction is manifeſt, *_ 
OE * What 
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$unTRACTION of V.ytoar Fa acrions, ay 
„What is the ſum of 18 2735 157 + of 2, and 73 


22 

20 A4 15 11 — 
5. Add 31.3 * and; 12 tof a penny wrongs s | n a 

A. 3333, or 37% »4 1 22. 
6. What i is the fa of 3 + of x54. 354, 3 of ; of 4 f 
a7, and 3 of of as. _ Anſ. 71. 17%. 5 . 
phe Yes Add 2 of 2 yard, 2 of a 3 ſootugnd 2 of a mile to 
gee r. . An. 1540 yds. 27 ig 15 

Add 3 of a weck, & of a Ty and 3 0 3 

3 * „5 da. ie ; ts, A 


SUBTRACTION or VULGAR FRACTIONS. 


R UI. E. 


Bikes the fractions as in addition, and the BI 
rence of the vumergtors, written above the common de- 


eee, 2 will give the difference of the fractions re- 
1 a „ ee e i 


- «ty 


1 15 Rn take 5 of 3, 


; 8 of 2 | 2, ; 
F+ . „ 5:0; ! Fs +” ; 
f 5 0 * Ba 1 * . ; 12 
- e IE I . the nf rid 
| 1 Ax + 2: 
2. 'P rom 8 dake 5. 5 


3. From 96 5 take 14 4. 
4. From 14 & take 5 of 19. 
3 


rom 4 J. take 3 12 | OT” 

6. From es. take 7 Hot. Auſ. I dwts. 327. 
7. From 7 7 of a Teague take 3 of a mile. 
Anſe i ni. 2 fur. 16 po, 

* From 7 weeks take 9 +7 days. | 
4: 61 3 wr 6 7 ha. 32 ming 


(3+ ay . 0 
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1 Redoce e C WEE to fol ones, arid . 
Þ ed numbers to improper fractions; then the product of 
the numerators is the numerator, and the product of the 
denominators the denominator of the prod uct require. 


| 1 
5 1 1 
« * — 5 « ? 
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= "ExAnPLES 
. 1 
i 06 Required the continued produtrof 2 BZ 5 4 5 dy ö 
[ and 2. | 115 
. * 5 4 2 8 C Ani 18 
F 4. Multiply z of 7 by 3. J. 1 
3 5. Multiply 5 of 2 by T of $2. Arſe. 3 
= _: 6. Multiply 4 5» of 75, and 18 f + cominually toge-" 
- ther. Anſ. 9 53s 
1 What is-the continual product of 3, 34, 5, and 2 83 
1 of be” nf. 4 T 
hs 8. What is the continual | proden of 57 35 J of 2, l 
3 0457 5 „ aa! 
q > » > Mobplication by a ration: e the 1 . 

part or parts of the multiplicand, and, therefore, may de 

truly expreſſed by a compound fraction. Thus Z multiplied 

by + is the ſame as 2 of 5; and as the direQions of the rule 

agree with the method already given to reduce theſe frac-- 

tions to ümple ones, It is 58 to be Tight, ns | 
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> #&<3 E 14 3 4.4 eo! 33 „„ 5 | 
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SE MEAN I on gr cds wir | 
* 8 K 1 N K Ly 8 ” * 4 - 


, 2 * L 
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, FT 5 1.40 ＋ # 
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WE + its * 5 * 1 % * * W a * 7 2 x 5 * 
* SS —_— 4 4.4 


='74 the quotient required, - = 
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5 7 
3 A | 
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4. g e 1 _ - faþ. 3+ 
Divide. off by gef l. „% 


Divide 3205 f by g of gr. © 4% 7 
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2 The reaſon of the rule may be fhewn thus. Suppoſe 5 
it were required to divide 3 by J. Now + = 2 is maaiſenl- 


Contained 5 times as often in 4 as 2is; thatis — = the 


anſwer; which is according to the rule; and will be ſo in 
„„ a RIS | „ 
Mete, A fraction is multiplied by an integer, by dividing 
the denominator by it, or multiplying. the numerator. And 
divided by an integer, by dividing the aumerator, or mul- 
- tiplying the-denominator.-- of IE IT 
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Engliſh ell coſt ? hy 


In whole numbels. 
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Tak RULE or THREE DIRECT IN. VULGAR 


> EEE $4345 2 * VU. MY NG . FS 5 
Make the neceſſa ry preparations as hs directe, F 
and invert the firſt term of the proportion; then multi- 


ply the three terms continually he and the Toe ; 
duct ot] Ve. the er. 8 A 


% 1 
9 4 


oS Ye MPL IN "4 5 — © 
1. If. 1 of a Sha colt by of al. what will 4 an 
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Er. 4 - 1 5 ue 


Then Hal : 111. A. x4 all, | 


e. 


on . 
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* : Ea * 5 
4 x 7 6, 25 — . * Cl * ts — 
* . IEF ang 12 7 

+ | | 3 0 FOR 7 £34: ES! 4 | 
—  teomnts) — Ne 7 3 3A 
2. If 2 of am ell of holland yolk 3 a will: 12 5 


65 ; * * 


$4? 44a 4-4 * 
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 ells coſt? - ; 0 Anſ. Ada 824. 


5: 3˙ If 5 os, ceſt Iz l. what. will 4-02. coſt? : 
Anſe 11. 55. 87. 
1 22 2 of r cat 272. 26. 6.4. what is 45, of 


355 ber worth ? Anſ. 2271.12 5. 14. 
8. At 1 27-4 er cui. what does 3 4 6, come to? 
„ a ts - 
= 6. 17275 of a « gallon on 3. what will F of a tun coſt ? 
{ire a ee SE, bog: mp N 1400, 
— — — — — nd — Fo A — — —y„—V—:ò ͥ — — — * 
xd #-Fhis rule depends upon the lame Principles as 5 the rule of three . 


RTE Funrs Invent I Vercan Fa ACTIONS. 1713 
7. A mercer bought 3 J pieces of ſilk, each contain= 
ing 24 J yards, at. 65.4 * a, per yard, what does the whole 
come to; NO. 455. 251. 145. 6 2 d. 1. 
8. Agreed 3 the carriage of 2 + tons of goods. 2 5:4 wp 
miles for x8 of ines, What is that: ge cwt, for 4 
mile? Anſ. , a farthing. 
9. A 7 having F of are mine ſells, 4 of his 
has for . hap: is * ole mine worth? 


Al. 3804. 2 


Dus « RULE or THREE INVERSE IN VULGAR. 
4:2 FRACTIONS. 
8 * 


AV Exams Pie SS 


I. What quantity of ſhalloon that i is 4 yd. zl will 
line 79 4 N of kay: that s + * 2 1 e 


1 . 16 74 * 475 | bd 


«242% 40998193 RICO. nad bt wh * 51% beg. 
0 ,⏑,ẽ len * bt 10 852 . 
And * N 948 24. 2 1 
„ een fx 3. 3 00 
cape "7% " 3 @4[t = 1 5 the anſwer. 4 * 4 +3 
2. How-t ſich Ar ogy that 1 is 75 inches broad wilt” 
| make a foot iq g _ An, 18 45 L inches. 
„ How duch i wh let ength that is 113 xx, poles broad with 
make a ſquare acre? Anf 14 
„ when wheat is 57. fer buſhel, the penny wap 
weighs 6 +72 oz. what ought. it to weigh when wheat is. 
Bo. 6 4. ver buſhel f . Anf. 45% en. 
5 If when the days are 13 3 8 hours long a traveller 
petforms his journey in 35 2 days; in hom many days 
will be perform the _ avs: i when the. days are 
11 N hours 9 5 3 0. 40 515. ., 
| '6. How 


EI BY 3 
& 4 _ * 


BREA 


1. DECIMA EL” FRACTIONS: 
6. How many yards of ell wide flannel are ſuſficient 


I to line a cloak, containing 157 yds, of camblet 4 yard 
| er; Anſ. 11 yds. 1 gr. 1 4 14. 


© A regiment of ede conſiſting of 97 *6 men are 

A new clothed, each coat to contain 2 + yards of 

cloth that is 1 5 yd. wide, and lined with malloon 7 . 
Was; 3 how many yards of ſhalloon will line them 1h 

"Anſe. 4532 yds. 1 gre. 2 5 na. 

8. If a coat and waiſteoat can be made of 3 4 yds. of 


| woes cloth of 14 yds. in breadth,how many —.— of ſtuff 


of + yds, in breadth will i it N 8 n the ſame 3 A 


DECIMAL . FRACTIONS. 
A dteimal Jraction is that whoſe denominator is an 


unit with as many cyphers annexed as the numerator: 
has places; and is uſually expreſſed by writing the nu- 


merator . with a point before it, on the left hand: 


thus, 18, 735 155869 105680» c, are decimal. ſtactions, 
and are expreſſed by. 5. 25. 75 and. oo 123 reſpectively. 


The fl. 2d. zd. 4th, &c. places of decimals, count- 


ing from the left hand towards the right, are called 
primes, ſeconds, thirds, fourths, Sc. 


Cyphers to the right hand of decimals make no alter- 


nation in their value; for. 5 50.500, Oc. are decimals, 


having the ſame value, being each = 13 ; but if they: are 


placed on the left hand they decreaſe their Value in a 
ten-fold proportion. Thus, 5 · 053 O05, Ec. ate 5. 


tenth parts, 5 e ch uy 5 thoulandth r * 
: e.“ 


1 * 


"Oe" * jk. 5 4 - ö G 
* 113 *** 3 > — "OY *** ? 
_— 9 4 0 2 * * WY 11 = — * 
* Ex 7 og 


> _ 


* As; in c of whole numbers the valde of the 6 TY 
creaſe in a ten- fold proportion, from the right haud to the left ; ; ſo, 
in decimals, their values decreaſe in the ſame ten-fold proportion, 
Hom the left hand to the right. big 55 N 5 tenth part ts 
of thei integer, . og, 3 hundredth * 


oak NY abb 


— 


— 


ADDITION or DECIMALS, 


ED * 5 


1. Place the numbers under each other according t w 
che value of their places. | | 
2. Find their ſum as in whole numbers; and point off © 
as many places, for decimals, as are equal to the greateſt 
* of decimal places in any of the — numbers. 


Ex A. r LES. 


"Is Find the ſum of 25.074 3 10154 * i + 
0567876 + 1776.17, 


a5: 5 : 
; 1.8254 1 
125 5 
0567876 
1776. 111 . 
®*. — — : 
5 1928.577876 the 8 
2. Find the ſum of 376. 25 + 86. 125 + 637. 4725 
+ 6. CARS 358.865 + 41.02, Anf. 1 506.2325. 
equired the ſum of 345 + 47-25 + 927.01 + _ 
2.0074 + bo Anſ. 981.2673 
equired the ſum of 276 3 54. 321 + .65 + 
112 + 12.5 + .0463, 40. 455-5173 
SUBTRACTION oF DECIMALS, 
| * 522 * 5 


F the le according. to their value; then 
| ſubtract as in whole penal and. hea off the desi 
4 mals as in addition. _ 1 | 


EXAMPLES. 


1, Find the difference of 2464-21 and arc, 


Py 


< 5 z> 
; FA - + JS SY ; 
: * Fe —_ ” * 2 12 of 
"= * ; 1 ; EE 
. 1 
„ > Ee 50 
% s 4 2 5 pb - . 


8045648 dy the nature of notation, and conſiſting of as 


x 3 7 4 ST. F 3 5 'S __ 1 1 8 


| 9 4 was wi 387+ 07643 f 3 is SA BY 
+ © JAS a 4 2137-13357 W . Pi 
2. From 127.62. take 13.725. of *:; 113 834 


3. From 6213. 725 take 102.25. Fl 6051-475 
4. From 3760. 279 take 423. 576. 455. 3337: 2714 


MULTIPLICATION. oF DECIMALS, 


Mo 6 L E 


We "I the faQors and multiply them as in whole 
numbers. 

2. Point off as many figures from the product as 
there are decimal places in both the factors; and if there 
are not ſo many places in the product, ſupply the de- 
* by prefixing cyphers. 


4 WE n | 
. Multiply RS. *... 
a 15 03256 Sa 
— x ky 2 TE: 9 


5 th 5 15204 


7602 55 . 1 


oog: 56704 23 produce. | 


i . 8 - 3 * FE”: . 1 4 ö 
r 1 . _ } 


To prove the truth of the vals; het 9778 and 823 % 


- 4h numbers to be multiplied; now theſe are equivalent to 


+2338 and 4332; whence 73235 * 1888 = 13888888 = 


mas places as there are Eyphers, that is, of as many places 


. as are in both the numbers; and the fone 1 is true ot any two. 


: Sumbers hind <4 


2, Multiply 


| Mer rirkieg len of, Dacytars. | N 116 = 
2. Mutrply 79-347 by 75 15. An 1836 88305 
3. Multiply 818 Ade AA 1524592492 
* e HO 1 e 3: 


— 


| L. cor78600398 | 
WA c- ls Do * 2. 


75 Gab un ihe operation, þ ar to. retain 41 many dci 1 
Wo! Por in the ares; as may be eee * 


8D: Lb: 70 


. 1. Write the; units placg of the multiplier under 
that figure of the multiplicand whoſe. place you would 
referve in the product; and diſpoſe of the reſt of the 


Y 
3 
4 


e figures in A contrary. order” to: what they are uſually 25 


| placed in. 

"4 an ee reject all hy N that are to the 
right Rand of the multiplying digit, and ſet down the 
. products, ſo that their right hand figures may fall in a 

ſtraight line below each other; obferving to increaſe 

the firſt figure of eyery line with what would ariſe by 
carrying 1 from 5; to 15, 2 from 15 to 25, &c. from the 
preceding figures when you mn ir and the 
ſum i is the e required. 


| FG Ex AMI EG. 


„„ required to multiply 73. 8429753 by 4. 628754 
and to retain only five places of decimals in the product, 


| Contrafted __ Common way. 
- 7384297533 313.8429753 
4578294 , 1 2.52874. 
29537190 NN, 29 | 53719012 
44303209. 359 2143765 
. 5 169 008271 
59074 59074 3844 
53 1500 9508 
„ ᷣ „% 
3 35 · 22 
341.8000 ö 34˙ — [729 177032 


—— — — 8 — — T — 


” ado 2 3 . 9 — WW. * 1 
* * 13 <<. - 1888 14 Bm: 3 5 1 . . 7 X STE ISI 1 
„*** z et hg) o c 

* 7 4 . Rx oe. 

_ $7 N L 9 8 e * Rica 9 9 8 
x - 7 * * 7 — — 7 — 

£5 . * le ee ok g xo — 

2 * * 1 of # E. ; 

% 4 — 7 

+ 3.4 


* 7 
> 'S 


20 ; D if Dicalits. N 


1 — 


bie, of decimals in the product. Anſ. 17774-83330 
Multiply 248264 by . 725234 teſerving 6 figures, 

5 "5 iu and 4 * in the product reſpectively. 
An.. 180049. 18005, and. 1800 
4. Multiply 8624.875 by 843 7527 4 740 only 
"the integers in the redet. 5699 


DIVISION. oF DECIMALS. 
5 n 8 ONE > U 'L E. * 7 


OT. Divide: as in 1 whole numbers, and from the right 
_ ha 54" of the quotient point off as many places for deci- 
mals as the decimal ee 1 Airidend exceed thoſe 

in the diviſor, . - 
* - 2. If the places of the 8 are not ſo many as 
the rule requires, ſupply the defect by prefixing cyphers, 
: If at any time there be a remainder, or the deci- 
oo places in the diviſor be more than thoſe in the di- 
— vidend, cyphers may be prefixed to the dividend, and 
the an carried on to any degree of exactneſs, 


EXAMPLES © 
15) 527 0027 1643-2685)27.0000(100.5 bees 


SHINES 453 . 15000 
. e Eye 
ZIT 5+ 8 : 3 
„„ . „ 
| 125 15 2 4 x. AR | wr 3 | | Phe Ee. 


| © The reaſon of pointing off as many dechinal places in the quo- 
nent as thoſe in the dividend exceed the diviſor, will eaſily appear; 
for ſince the number of decimal places in the dividend is equal to 

thoſe in the diviſor and quotient taken together, by the nature of 
multiplication ; it therefore follows, that the quotient contains as 
2 as by ä * the diviſor. 


T "7 
E e, Num. : Pu Bw 


1. Divide 


F SN Cty He TE he 2 2 9 5 „ 7 
L WWW e RE ED DIG I IIS oo Drops 
N _ 4 . * 2 8 & \\ < 4 © PEE : . 7 
- * , 1 N Y &7 5 85 7 
* N * 5 * 
©; 2 8 k 


= ND LIN "IR 9 W * 9 K — W . 
SSTES yy "x * 2 6 L * «3» 141 AS * \ 2 ts 15 5 * 
5 F * * IE bs motos Tf 5 r YT 5 , 
<a EEO as ood cobra bog Eo, lo Ss 
9 * p . * 4 (34 
4 — 


2. Ah, 245. 378263 by 72-4385 reſerving 5 


hand 


creaſ 


mult 

ho 
ed of 
muſt 
dend 
prod! 


: I. 
have 


Divizton of Dreiuats“ To: © 


4; Divide 14 by. 7854. Anf. 17 825 &c. 
2. Divide 234.7 9525 by 64.25 Anſ. 3.653 
3. Divide 217.56 100. Au 2.17508 


4. B 8727587 by 162 Aſ. 5.38739 &c. 
C iS E 2. 


= To contract the operation, fo as to retain as many deci- 
7 mal _ in the — as may be W Zo * 7. 


e . 


1. Take as many of the left hand 1 of * di- 
W viſor as are equal to the required number of decimal 
places in the quotient, and find how many times they + 


may be had in the firſt figures of the dividend, as uſual. 


2. Let each — be a new dividend ; - and for 


Yevery ſuch dividend, leave out one figure to the right 
hand of the diviſor, remembering to carry for the in- 
Nereaſe of the figures cut oft, as in the ſecond rule of 
E multiplication, 5 

3. The decimal places of the quotient may be point- 
Wed off, by obſerving that the firſt figure of the quotient» - 
muſt poſſeſs the ſame place with that figure of the divi= _ 
dend which ſtands over the units place of the firſt 
Worodut, 5 149 
; E x A MP LES. 2 


b 1. Divide 2508.928056 5051 by 92. 41035, ſo as to 
have + Places of decimals in the quotient. „ 
Contracied ua. . 4 


92. 41035)2508. g928065051(27. 1498 ie 
660721 + 4g 7 


13849 
4608 


912 
80 
6 Ns 

E . Common 


— ——ꝛůr*—r᷑ 8 2 8 — 1 at. 0 oe mr 9 we 
” * a a 4 __ — N . . 
. ? | 
> Vs * 


: 0 PG. = 2 8 ways N +7 


*. 41035)2508 928065051(27:1498 | 
2 60072105 
1384 l 
46075 do 
9116605 
79472904 
| $154402T 
. Divide 721.17562 by 2.2574 32, ge let there be 
only 3 places of decimals in the nt. 


o A9. 467 
g. Divide 12. 169825 by 3 14159 and preſerve 5 
places of decimals in the quotient. Anſ. 3.87377 


4. Divide 87.070326 by 9.365407 and let there be 


| 12 of decimals i in the Ai: Anfe 9. 2970554 


| REDUCTION or DECIMALS, 


„ this Sana. pre Ig 
"To reduce | 4 _- fratien 1% its equioWent decimal 
; R U I. E. 


Divide the numerator by the. denominator, and the 
-quotient will be the eee] required. 


— , — — 2 — —— — 


„ 


Let the given e fraction whoſe decimal 4, gm 
is required be 57. Now ſince every decimal fraction has 10, 
POO, or 1©CO, & c, for its denominator; and, if two fractions 


are equal, it will be, as the denominator Is one is to its 


numerator, ſo is the denominator of the other to its nume- 


rator; therefore 13: 7: 1000 ac. . 


0 &e. = .53846 the numerator of the decimal re- 
Hired; and 1 is the ſame as by the rule, 


The 


E x AM 


f 


” 0 MIN 


7 


 RenucTioN of DeciMats. 123 


EXAMPLES, 
Ty Reduce 24 to a decimal. 
405. oooο⏑„ 
601. 250000 ? 


208333, & DUTY 


F, 


2. Required the Pars decimal expreſſions for ! 25 


1, and 3. Anſ. 25 .3 and. 75 
. What is the decimal of ?? , Alſs +375 

4 What is the decimal of 25 if Anſ. . og. 
5. What is the decimal of 322 Anſ. 015625 
6. Expreſs 12542 e ADE An 2.071577 Ee. 


To reduce numbers of a ferent denominations to their 
equivalent decimal values. 


— 


4 — 


The 8 method of N a vulgar fraction, 
whoſe denominator is a prime number, into a decimal con- 
ſiting of a great number of figures, is given by Mr. Colſon | 


7 page 162 of Sir I/aac Newton's F luxions. 


EXAMPLE. 


"mg 23 be he fradtion p opoſed. 
Then, by dividing in the common way till che remainder | 
becomes a fingle figure, we ſhall have 25 = .03448 +3 for 
the complete quotient, and th: 8 e being multip! ied 
by the numerator 8 will give 3; = 27584 27, or father 23 
_ 27586 2 5 and if this be fuollitute! intiead of the frac- 
tion in the firſt equ tion it will make 25 = . 0344827586 29 
Again, let this 4 weer be multiplied by 6, and it will give 
29 = = 2068955517 27; and the by ſubſtituting as before 
2 034/255 862068965517 285 and fo on as far as may 
be e proper. 
G 2 


124 Rk DC TiO of DrCMALS. 


u U Ee 


1. Write the given numbers perpendicularly under 
each other ſor dividends, proceeding orderly from the 
leaf to the greateſte .. 

2. Oppoſite to each dividend, an the left hand, place 
ſuch a number for a diviſor as will bring it to the next 
ſuperior name, and draw a line between them. 


3. Begin with the higheſt, and write the quotient of 


each diviſion, as decimal parts, on the right hand of | 


the dividend next below it; and fo cn till they are all 
uſzd, and the laſt 8 will: be the decimal ſought. 


* 


5 ExAMPLES;-. Do 
1. Reduce 1 55. arſe to the decimal of a pound. 


P * 


MI" > 
20 | f 15.8126 : 


790025 "the decimal required. 


2. Reduce gs. to the decimal of a pound. Any. 45 
3 Reduce 19% 514. to the decimal of a pound. 


: | Anſ. .9729'6 
= 1 1092. 18 tut. 16grs. to the decimal of a 
lb. troy, Anſ. .q11111 &c, 


5. Reduce 2975. 14 /b. to the Gecimal of a cut. 
1 Arſe 025'&c. 
6. Reduce 17 Jas. I fe. 6 in. to the decimal of a 


OY 


wile. b SLE mo 00994318 I 


a. * 


— — 


3 The reaſor, of the rule may be explained from the belt 
example: thus, three farthings is 4 of a penny, which 
brought to a decimal is .75 ; conſequently 934. my be ex- 
: preſſed 9-75 d.; butg.75 is 275 of a penny = 275 of a 


ng, which brought to a decimal is. 8125; and, there-- | 


fore 157. 924. may be expreſſed 15.8125s. In like man- 
ver 15 1 254. is! 55:55 of aſhilling = 353125 of a pound, 
=, by br. "ging it to a decimal, to 7906250 as by the rule. 

7. Reduce 


a 


er 
he 


ce 
x © 


of 


}f 


1 


— 


c n 8 


Repvcrion of DeciaLs; 125 


7. Reduce 3775. 2 na, to the decimal of a yard. 


Fl +. | Anſ. 875 
* Reduee 1 ro. 14 55. to the decimal of wn 1 


R 37 
9. Reduce I | gall. of wine to the Wal of N . 
: Anſ. 015873 
10. Reduce 3 bu. 1 pe. to the decimal of a quarter. 
| 134735 Anf. 40625 

11. 1 10 we. 2 45 to the decimal of a year. 
th 1972602 Cc. 


EYES 3. 


To fad the decimal of any number 7 ſhillings, - pence 
and farthings by mnſpeAtion. 


8 U E. id fl p 


Write half the greateſt even number of ſhillings for 
the firſt decimal figure, and let the farthings in the 


— 


3 * 


n 
— 1 


The invention of the rule is as follows : "2 ſhillings 
are ſv many 20ths of a pound, half of them muſt be ſo many 
10:hs, and coniequently take the place of 1oths. in the de- 


eimal; but when they are odd their half will always con fiſt 


of 2 figures, the firſt of which will be half the even num- 
ber, next leſs, and the ſecond a 5; and this confirms the 
rule as far as it reſpects ſhillings, 

Again, farthings are ſo many g6oths, of a pound; and 


had it tappened that 1000, inſtead of 950, had made a 


pound, it is plain any number of farthings would have made 
ſo many thouſandths, and might have taken their place in 
the decimal accordingly. But 960 increaſed by 21 part of 


itſelf is = 1000; conſequently any number of farchings i in- 
creaſed by their zu part will be au exact decimal exprefſion 
for them. Whence if the number 6f farthings be more than 


12, a x; part is greater than 2, and therefore 1 muſt be 
added; aud when the number of fartbings is more than 37, 
a x5 part is greater than : 4. 3, for which. 2 muſt be added; 


| and = the rule is ſhewn to be right, = 24 424 


— | | 8 3 | given 


* 
3 


** 
It 5 


— 


£2 Revycrion of Decials: 


given pence and farthings poſſeſs the ſecond and third 
-places; obſerving to increaſe the ſecond place by 5 if 

the ſhillings are odd, and the third place by 1, when 
: the * tre 125 and by 2 N _ e 37. 


raue 1 
As K ind the decimal of I 5 s. 8 24 by inſpe&tion, 


4 


— ei. = 7. © == 2 of 145. 
e 3 . for the odd ſhilling. 

Fs 34 = /arthings in 83d, 

1 for the exceſs of 12, 


A——— 


7 * decimal required. 


. 2. F Find by inſpeQion the decimal expreſſions of 16 s: 

d. and Sh 18 ĩ˙ An. 819 an. 94 
ns Value the following ſums by inſpeQion, and find 
their total, wiz. 195. 1124. + 6s. 2d. + 125. 844. 
. 15. 101 + 2 4. + 14d. 5 2. 2.043 the total. 


C A 8 2. 
75 find the or of any ciuen Ae. in terms of 1 
| He SI 
| R v "1 E. 


* . | Multiply the decimal by the number of parts in 
the next leſs denomination, and cut cf as many places 
for a remainder, to the right hand, as there are prone 
in the given decimal. 

23. Multiply the remainder by the parts in the next 
inferlor denomination, and Cut off for a remainder as 
before. | 

3. Proceed j in this manner through all the parts of 
' the integer, and the ſeveral denominations, Pang on 
the kft hand, * we 2 
a | E X.A M- 


: 4. What is the value of . 6725 cf? 


Rrbocriox of Decru aks. . 
"EXAMPLES. 5 "6; 
1. Fiae the value of +37923 of a a pound... 


"7 52460 | 
1 


———_— 


1 | Nha | 


1.18080 Af: 7 f. 61 l. 


PIs 


2 What is the value of. 625 ſhilling? An/. ard. 
3. What is the value of .8322915/.P 


Anſ. 165. 74 4 
Anſ. 2qrs. 19 lb. 5 e. 


5. What ; is the value of 67 of a league? 


Anſ. 2 mi. o ſur. 3 PO. 15. 3 in. Þ bar, 


,, Whatis the value of .61 of a tun ef ine? 


Anſ. 2 hhds. 27 gall. 2 gr. 1 fi. 
7. What is the value of .451 of a chaldron of coals * 
Anſ. 16 bu. 2 pe. 


8. What i is the Lale of 42857 of a month t 


Anſ. 1 we. 4 da. 23 bo. 59 min. 56 /e. 
5 338 8 E 5. 55 
75 find the value of any decimal of 4 pound by in- 


R U L E. 
Double the firſt figure, or place of tenths, for ſhil- 


ſion | 


lings, and if the ſecond be 5, or more than 5, reckon 
another ſhilling; then call the figures in the, ſecond 
and third places, after 5 is deducted, ſo many farthings, 
abating 1 when they are above 12, and 2 when above 
Iſo and the reſult is the anſwer. 


— 


G4 5 Ex AM | 


N X 
4 d 
1 

5 * 33 ve 

* N o 


R 2 


328 Nvrx of THREE in DECIMALS, 


— 


ExamPLEs | 
1, Find. the value of 7851. by . 7 


145, S double of 7. 

l 13. for the 5 in the place of tenths, 
= 82 24. = 3s farthings. 

—_  ' - 1 for 7 the exceſs of 1 2, abated. 


1 5 Ss. 82d. the anſwer. | | 
2. Find the value of 8751. by inſpection. 1 
A 4 174 64. 
1 3. Value the following decimals by inſpection, and ( 
Find their ſum, viz. . 927. T. 381/2031. T. 001. + I tio 
8 0247 T oog. „„ oe Anſ. 14. 11 So 54 d. rat 


RULE or THREE IT DECIMALS. 


— 


* 
«Ss 


3 EXAMPLES 3 
1. If > of a yard colt 2 of a > Fund, what will 4 of 


an Engliſh ell cet? er AVE 2 
a — 85 41. „ 
+4 all : = EDM 
. 125 4. | 9 rag - 
1 3125 < 
- +378) I 53 0 333 ebe 84. the wy 


1125 
Pp — | . 
A 


—_ : 
7 | 
. ( 
1250 Fs 5 +: 51 111 
£ 
yg 2 1 69% 
— 775 


7 I * 7 5 4 pn : 
o I 25 + # , * 


TS, 1 
* * 


99 9 „een eme Dans RY 


2. Fr an b. f Ailver cot s. 64, what" is the; price 
of a tapkard. that weighs' 11 10 ar. 10 At. 4 grid 
| Anf. bl. 38: N 
2090 If I buy 14 yards of dem for 10 guineas, how: 
many ells F jemiſh can I buy for 2831. 17 G. at the 
fame rate ? Anſ. 504 ellt 2-grs. 
4. How many ug. eli of Holland may be bought 
br 251. 185. * at 1 9:4. 1 yard ? 
1 . 53 Eng. ells 1 gr. 


ba CIRCULATING: DE CI MAIL S. 


Circulating Decimats are produced from volt 6 
tions whoſe denominators do not meaſure: theit nume- 
rators, and are diſtinguiſhed by ihe continual. pet | 
of the ſame figures. 
.- In. circulating, figures. are lid cedar; War 
if one figure only repeats, it is called a ſmelt: repeends.- 
28, 111 Ce 43333) Ore; :; l fot a 

2. A compound. repetend hath the a figures circulas- 
ting alternately; as. 010101 ; .123123123 Cc. 
3. If other figures ariſe before thote that circulate, 
the decimal. is called a mixed repetend; thus, 1 Ge 
Sc. is a mixed ſingle repetend, 1 573. 2¹ 327 Se. 
mixed compound repetend. & or b59 

4. A ſingle repetend is aupraſied by ering only the 
eirculating figure with a-point over ite thus, .1 534 Se. | 
is denoted by. 1, and. 333 Cc. by. 3. FELT. 
57 Compound repetends are diſtinguiſhed bypunios 4 
point over the firſt: and laſt repeating figure; thus, . o to 


Oc. i is written .o1, and. 123123 Cc. 123. ws : 
6. Similar circulating decimals are ſuch as cobkift of- 
the ſame number of figures, and begin at the ſame place, 


— 


either before or after he decimal point thus, 2 and. {A 


are ſimilar circulates ; as are allo 2.34 and 3-76 Sc. 
G.; 6. Diſfſmilar” 


S 


2 9 , 9 e 9 C ˙²˙w —ůw]ꝛ1 . not aid aft ard 2 N en WWW 
* * k * 2 Ik * 22th oil CITES, 8 TY \ 9 oy * 8 N % D WITS + : BILE . Ps 2 8 25 AS k IN» 8 
i « 4 T7 , SET? 4 1 * 1 * 19 . n * * Ji ” > - * 7 4. 5 7 * 2 ” * e * > 

9 7 . - * ID x 8 3 Sq ey ed 

the - * "7 83 Sd 1519 * 85 

oo * - * a 1 5 


_— N. * 1 9 


W 


85 


oo AR Rxpbcrion of 8 Decneats. 


7. Diſffemilar repetends conſiſt of an unequal number 


| as figures, and $i at different places. 
8. Similar and conterminous circulates are f. uch as be. 


gin and end at the ſume W 3 As > 5678984, 8.5468, 3 
and -0567 8. Ec. on TOLL 10 


REDUCTION oF CIRCU LATING DECIMALS. 


25 reduce a ane 2 to its — ke 
fabi. 
1 R UI. E. 25 


_ * 3 


1. Make! the given decimal the numerator, and let che 
— de a number conſiſting of as many nines 
das there are recurring places in the repetend. 

2. If there are integral figures in the circulate, as 
. many eyphers muſt be annexed to the numerator as the 
higheſt place of the repetend i is diſtant from the deci- 


mal 1 A 
ay 7 
* . 4 F . > \ LL. 2 F 


„ * 


| 


— — — | — — — eg — 
1 nid. winh cyphers annexed, be divided by 9. ad in- 
| fnitar, the quotient will be 1 continually ; z. . if 3 7 be re- 
duced to a decimal it will produce the circulate 1 z and 
no: is the decimal! equivalent to 85 2 un = 85 3 


=, and ſo on till 9 = 321. 

Therefore every ſingle nd; is equal to KI ſings 
tion, whoſe.numerator is the repenting figure, and deno-— 
| minator 88 

Again, 53, or 53.9 ; being reduced to decimals, | make 
0101 Sc. ad .001001 Ce. ad influitum, = ol and 
001 3 Ls that is 2 i and IF = 0015. e 1 


. c,; and 539 = 092, _ -003 &c, 
and 10 lame will hold univerlally. a 
Ex Al 


REDUCTION. of CIRCULATING DECIMADLS, 131 


EXAM 72 L Bs. 
1. e the leaſt vulgar fractions equal to & and: 
425. A.. 6 = = — _ 34 and $123 = = 353 — 174. 
2. 1 I. to its equivalent vulgar fraction. Anſ. 3 4 


3 Reduce 1.62 1 to its equivalent vulgar fraction. 
Aiſ. * 538 1 52.0 


Require the leaſt vul gar fraction _ to. 2 30. 


KE 


07 en 4 mixed e to its equi roalent en | 
Faden. 


8055 R v L E. „ 
1. To as many nines as there are figures in the re- 
petend, annex as many eyphers as there are finite places, 


for a denominator. *' 

2. Multiply the nines in the ſaid denominator: by the 
- nite part, and add the repeating. decimal to the pro- 
duct for the numerator. 

3. If the repetend begins in ſome integral place, the- 
finite value of the Lars PR muſt be added to * 


finite part. 
-r ͤœ T 
In like manner for a mixed circulate ; conſider it as di- 


viſible into its- finite and circulating parts, and the ſame 
principle will be feen to run through them alſo; thus, the 


mixed circulate. 16 is. divifible into the finite decimal „1 


and the repetend os but. 1 = 73 and .o6 would be = = $ pro- 
vided the circulation began immediately after the place 
of W but as it begins after the place of tens, it is S of 


15 = v9» and ſo the. vulgar: fraction = .16 1875 ** 5 => 
1 „and is the ſame as by the rule. „ 


* 


Go AAA 


132 Reoverion meu T Dictiiats, 


© EAM LES. 1 0 

10 x. „ What is the vulgar fraction equivalent to. 138. 
9 X 13 * 8 = 145 = = rere, and 900 the d. 

"mominator «* 8 138 = 588 78 S the anſwer, 5 
2. What is the leaſt vulgar fraction equivalent to 's 3? 1 


A IF 

et What i is che lealt = Kaen equal to .592 55 
Anſ. 

4. What is "the eaſt * fraction „ equal to 


e933 : n 
c A 8 E | ae 


To male any number of diffimilar Nane ſimilar and 
ner 
85 re en 


* ho into other repetende, which ſhall. each 
conſiſf of as many figures as the leaſt common multiple 
of the ſeveral numbers of places, n in all the re- 
petends, contains _ . 1 5 


** 1 4 


4 


2 8 5 


* x" = 55 
FT + 


vi gg Made f milay and, deten, 


iS 
5 9.874 eee 


- 


* © 


r 1. 50 0ο⁰ο 
= E 87,26366666"| 


QB 58333333 
* e = 1124.09090g09 


. * g 
10 p - 4 2 x {VE ate. hatkas * * — da * 3 = E415 . 1 — : 
— : 9 n — dane | * —_— a ; 


"__ — * 


. 
6 


5 Any given repetend Whatever, . ſing gde, col ound, 

pure or mixed, may be transformed into another repetend, that 

ſhall conſiſt of an qual, or greater nwnber of figures at plea- 

ire : thus 4 may be transformed to 44, or 444, Or 44, Cc. 

Ale 57 cas 5757 2 377 = +575; and fo on; which is too 
evident to need any farther a 

13 2, Make 


7 


3 9 * 1 «iT < EW Ns Wizm #. & Þ " 8 OPT | 5 
A os F. — # . 3 5 . * on * * w . 2 #4 £ 5 - 4 "WP" " l * 
Rpucrfiox of Cincur ATN DectMAns. 133 
a Ei IV £6 GITHEE ) 237610 en, 2% THTTE 


— 1 
5 * * e — 
by « 


2. Make .3 .27 and .045 ſimilar and contetminous. 
. Make . 327, 8252 05 and og Timilar' and 
tonterminous. ae nas 997 1 OP 

4. Make .5217, 3.643 and 17.123 ſimilar and cofl- 

terminous. 1 i of 


© 


3711 

T . f CC 

27 77 find tobethur the decimal fraction, equal. to & giuen 

56 vulgaf one, be finite or infinite; and how many places the: 
tl 7Tepetend will confift eu. 3k. wes” 

. - Fe Reduce the given fraction to. its leaſt terms, and 

divide the denominator by 2, 5 or 10 as often as poſſible, 

2. Divide 9999 Cc. by the former reſult till nothing 
remains, and the number of g's uſed will ſhew the 
number of places in the repetend ; which will begin 


* 2 
n * — 
— 


1 


* 
+ > 
— 


_ * 4 A. * = ** EITnT" EY 
LC TBD. (8c 8 1 ; K N 


In dividing 2. ooo &c. by any prime number whatever, ex- 
cept 2 or 5, the figures in the quotient will begin to repeat over 
again as ſoon as the remainder is x. And ſince 9999 &c. is leſs 
thay; 20000 Cc. by , therefore 999g. Cr. divided by any number 
whMever will leave © for a remainder, when the repeating figures 
are at their period. Now whatever aumber of repeating figures we 
have when the dividend is », there will be exactly the ſame num- 
der when the divi-iend is any other number whatever. For the pro- 
duct of any circulating number, by any other given number, will 
conſiſt of the ſame number of repeating figures as Before. Thut, 
let 5076 50765076 &c. be a circulate whoſe repeating part is 
5076. Now every repetend ($076) being equally multiplied, muit 
produce the ſame product. For though theſe products will eonſiſt 
of more places, yet the overplus in each, being alike, will be 
carried to the next, by which means each product will be equal 
Increaſed, and conſequently every four places will continue alil 
And the ſame will hold for any other number whatever. 
Nou from hence it appears, that the dividend may be altered at 
pleaſure, and the number of places in the repetend will ſtill be the 
"fame » thus, 1 =.90, and 14 or 11 K 4 = 27 where the nit 
ber of places in each are alike, and the ſame will be true in all 


eales. | 4. 
72 | after 


4 | - I ? 


7 


% 


* 


„ Appirier of Cmevrariue Drcin ars. | 81 


after as many places of AE as there were 10' „ 2˙8 
s divided c N 

| i the whole denominator. vanifhee id dividing oy 24 1 
” or 10, the decimal will be finite, and will confift. 


r places 2 as you. perform eee * 


EXAMPLES. 


4 1. Requĩred to find whether the decimal vil to 14 
bs finite of infinite, and if er ee bee 
that repetend will conſiſt r 8 


tak. a. 


210 21 \ (2) (2) 6 7 
* 100 == 2.)112 = * 555 = 24 35 


Ten 71999 999999 2; and therefore the ditimal is infinites. 


142857 
and? the n con fe ef 6 Placer, 122 at. . 0 
Acimal point. Tanks La | | 
2. Let I be the fraction propoſed: Rog en 
3 Det j be the fraction propoſed. —— : 


4. Let 23: be the fraction propoſed... / 
5. Let wot be the fraction: propoſed. | „ 049 2 #1929 


"ADDITION « OE ener MP; @ DECIMASS: | 


1. { Make the ae Guitar * 4 conterminous, and 
their ſum as in common addition. 

2- Divide this ſum by as many nines as. there are 8 
places in the repetend, and the remainder is the repe- ; 
tend of the ſum ; which (muſt be ſet under the figures 
added, with eyphers on the left hand when it has not 
o many places as the repetendss. 

3. Carry the quotient of this diviſion to the next 
coſumn, and xm with. the reſt as in 1 finite decimals, 


— — . — — 
. Theſe; as are both evident ban what hs we _ in Te. 
duction. 


 SunrTRACTION of EixcoLarinG D DectnaLs. 135 


ET AMrT ES. | 


. 435 + 78-3476 + 735-3 + 375 + +27 + 
Far a together. 
Diſſimilar Sim, and Canter, 
3. 6566666 
78.347476 55 
7353 7353333333 
375. 2 375:9900000. .... 
ro ĩ· LP > wan 
187.4 = 187-4444444_ | 
8 1380. o548 193 the Produ. | 
In this queſtion the ſum of the repetends is 2648101, 
which divided by 999999, gives 25 0 * and the re- 
mainder 648193. Z 
2. Let 5391-357 + 72.38 187. 5150 42966 + 
217-8496 + 42. 176 4 + -523 + 58. 30048 be added 


— 
9 
— 
— 


together. A. 5974. 10371 
3. Add 9.814 + 1.5 + 87. 25 + 0.83 + 124.09 
together. Anf. 22275572390 


4. Add 162 + 134. 89. + 2.93 + 97. 26 + 3. 769230 
7 99-083 + 1.5 4814 ier. Anſ. 501. 6265 107 


SUBTRACTION or CIRCULATING 
| DECIMALS. 


* U L E. 


Make the repetends Gmilar and conterminans, and 
ſubtract as uſual ; obſerving, that if the repetend of the 
number to be ſubtracted, be greater than the repetend 
of 1 number it is o be taken from, then the right- 

* 


* 


* 5 9 Ty tas; 7 2 2 o 6 Ui 8 of A = 
r 4 R * N FECT 3 Wo Bo. 9 9 -; Tx 
* * EY + IT'S e n * 5 n x 2 N i * 2 — 
* 3 3 
I % — 


145 eb erben e eee remits. 


hand figure of the remainder muſt be leſs by unity _ 
it would be if the expreſſions 1 were " 


4 


be — 2 * AM p 8 E 0 KP 2 2 5 
. 1. From 85.54 take 73. 7543. „ FF x 85 
N 85. 52 = 8. e 6 
ws Pp 76432= * 12. rie D 
Dy x 71-86193 the eee. x * 
2. From 476. 32 take 84. 7697. Anſ. 39t. 5324 
3. From 3. 8554 take +0382 | dan ty. 3: 8 25 


MULTIPLICATION o oF CIRCULA- "WA 
TING BY GAME fe, 


Rf 939 I: e 8 1h” | _ % © 9 25 rec 


F. Turn 1 the terms into their equivalent vulgar 
fractions, and find the fe of thoſe fractions as 
uſual. 


. % 
Lo on. 


£4 Fe 5 
11 E 


eo 


Sr Turn the AS fraction, expreſſing the produd, 


into an 8 deeimal ane, and it will be * pro- 


2 55 1 oy 7 Fm 


2 A Exanpiys, 4 
A n 30 by —5— 80 4 


1 | 4 « 
75 * 4 * | 4 . 4 * 99 — I 7 4 _ 4 4 © 
| 22 = 23 

5 _ 78 5 8 9 


23. 


| bee Fr 9 E oe * —_ the Pals. 


f 55 995 | 


* 4 *. 


Deere 7 ol 


ebe by 87.3. 400. 7507305518 
Multiply 3.973 by 8. 4 A) 31. 791 
. Moltiply 49949. 54 by 0 550 . oe | 

1 4 hf 24998. 41 59003 
6. Mulighy 3. 145 by 4-297 hc fo "3: 5169533 


DIVISION oF CIRCULATING DECIMALS. - 


#3 


. 
"UT. Mt” 


1. Change' both the diviſor and dividend into their 
equiralen vulgar faces, and find their quotient'as 
uluai, 

2. Turn the ENTER achten, expreſing the duo, 
into its equivalent decimal, and it will be the a 


5 be — 


Oe 
: E X 4 M 5 L . 9. ; 
ö 1. Divide 450: 158 5 1 A ln 7 - 
{ 3444 . os 55 MT ERS a 
1. * 36 = 99 = is F ” 
N „ 47 E +97 UE b 1 
„ bd ? *** , 3 = 5 Cos g 
£485 = ry * 2 = 2 2 + n eme 
23 2753 
2. Divide 310. 25001 by 164 bo Ane 4276255 
3. Divide 234-6 by.. eee 7483 
* Divide 135169533 by 4 297. 1 "UP 115 
eee CT: MA L 8. 2218 


5 or "Ooh. Multiplication, is a th ak 
uſe of by workmen and artificers in calling up the con- 


tents of their works, 
op | ' Dimenſions 


4 2 * 
Sia 


: ao 
* 


3 8 'DvoDprcinats 


_— Dimenſtons are generally token in feet, indhes an 

2 parts. 3 40 
Inches and parts are ſometimes called primes, ſeconds 
thirds, c. and are marked thus: primes ( 1 ſecond; 

0 * thirds, (%, fourths (iv), Ec. 

8 work is computed by different essig Viz, 
lazing, and maſon's flat work by the foot. 
42 Painting, paving, plaiſtering, c, by the yard. 
3. Partioning, flooring. rooffing, tiling, 2 oy the 
ſquare of ico feet. 
4. Brickwork, c. by the ras of 164 feet, whoſ 
ſquare is 2724. 
MWote. Bricklayers always value he” work at 42% rate 
&f a brick and a half thick; and if the wall is more or 


| 3 leſs, it muſt be reduced to that thickneſs. 15 
. | 0,64 | OS: 


2 Et” Under the PE ADDS write the St" LOT 

1 denominations of the multiplier. 

28. Multiply each term in the multiplicand, begin- 

ning at the loweſt, by the feet in the multiplier, and 

| write the reſult of each under its reſpective term, ob- 

ſerving to carry an unit for every 12, from each lower is 

ation. to its next. ſuperior. ' 

3. In the ſame manner, multiply all the multiplicand 
"ay the primes in the e ge ant” ſet. the reſult of 


| 1. 


a «a 


Ss * 


"the right hand of thoſe in | the PR abs 
—_ ee in like manner with all the reſt of the de- 
5 and War ſum will EN the anſwer re; | 
. dee N þ (EE $1 


R A 
N r + 


* 1 


FExAurz EN 


Doopzcimatsn 159 


FEN Auen E 


2 1. Matphy, fofs. : Fs: s by fe. 18 : 


of: N 
7 $ F- 
1 4 
723 LE = Vp" 
246 2 10 14 
i WN | 
6 | | 5 2 . i 2 wy 'r anſwer. 


2. Multipt 7. : 6 b 14%/.: 9. 
ply 4 J Wh 90 66 fe £8 6 

3. What i is the product of www Tp : 10' : 7” by 18-fe. 
T > {74-5 An. 745 fe. 6: 10:2: 4%. 
4. *Mulciply 8 25 7%: 5 by gfe. 3 
| Anf. 23 . 55 . * , gr” . to er. 
5. Multiply 368 /c 7. 75 by 137 fr: * 
50750 fe. : 75 9955 : 819 
6. What i is the Nader of a marble lab, whole length 55 

is 5 fe. : 7 and breadth i fo. : 10, at 65. per foot. 

Anſ. 3l. 15. 54. 
7. There is a 3 * 3 tier of windows, 3 


ſecond 6 fe.: 8, and of the third 5fe. 4, and the breadth 
of each is 3 fe: 11“: what will the glazing come to at 
144. per foot? Anſ. 131. 115. 10 be 

- 8. A room is to be ceiled, whoſe length is 54 +. : 
and width 11 fe. : 6': what will it come to at 37. 97>] 
per yard? Anſ. 18. 108. 19. 
9. What will the paving a court you come to at 42d, 
per Jus the oy being 58 fe, : 6" and breadth. 54 
Ft. 9 ? 4 71. os. 10 d. 


in a tier, the height of the firſt tier is 7 +. : 10, of the 


8 340 8171 Inrenzsr 37 NEC 


10. A room is 97/7. : 8 about, and 9 . 10 high: 
what will the painting. of It come to, at 25, 84 per 
. = +» Anf. 141, 115. 24 
11. A piece of wainſcotting | is 8 fe. : 3 Jopg, and 
6 fe. : 6© broad: What will it come 8.4 * 52 per 
dF. An. 11. 195. 5 d. 
12. If a houſe cheaſures within. the walls 52 /.: & 
in length, and 39 fe: 6 in breadth, and the roof be 
of a true pitch, or the rafters of the breadth of the 
building, what will it Gag to zeofing at 105. 6d. per 
ſquare? © An ſ. 1241. 125. 113d. 
13. What will 3 barn coſt at 25 . 6d. 
Her Iquare, the length being 43 /. 10 and the breadth 
27 fe. : 5 on the flat, the _ boards projecting 16 
inches on each ſide /; Aus. 24 l. gs. . 
14. How many iquare rods are thew i in a wall 62 4 4 
ect Jong, 14 fr. : 1 80 duch, nb thick ? 
„ N Anſ. 5 real 167 f. 
: "216 If: 88 wall black feet round, and 52. fe. : 
J high, and 3 ages thick, how many. rods doth it 
Sontein 7: . 23 m 136 fee 


n 


SIMPLE INTEREST BY DECIMAL. 


| I ©} 2 42 
a> T1 a5 8 yp hf L-E, 325 


£ "Moliply 1 the: prigcips) ol ratio, 200 time * 


ee it 7 8 3 intere . nets 


— NN * — - — — — * — WII 


be £ * 3 „ Fa 


2 . The following 1 will ſhew a all the ; poſſible. Fl of 


Tx &*%. 7 


* amount. | 


1 ©. #374 4 0 ; 
"Ty » 1 > $* Th * 4 * * ## & 4 


\ mple intereſt, here 2. — ee = time, 7 5 > ens and 


- StaPLE IurzRBSY e 1 


| Ratio is the fimple intereſt of 14. for 2 year, at che 
rate per cent, agreed on ; thus the ratio” le 


e | + | 

| : N | * ky - | 
| CY cent. i is 04. 5 on 
A . 2h; — 045 Ks £ 

: 5 — 2035 CCC 

EX Au IA. a 1 

3 # 2 ; 7 
hst is "os rem of 945% 105. e ; years, 

at 8 per aun? — — 10 
| 945. 78 . 185 

e 24.5: .X 5-03 hel 


8 Wt 
14. 825 
r 
— — RJ 
10.590 
1. 
—— 
6.000 _ 
4 141.1 165. 6d. 


2. What i is the intereſt of 7961. 155. for $ years, at 
per cent per ann? 
Mhat is the ſimple intereſt of 880 J. for 4 & years, 

at 3 2 ber cent. per aun? Anſ. 38 7197. 


* 


voy! 11th, 1764, t to > June Seh, 3 at 3 3 per cent? 
Anſ. = h ts 14. 


DISCOUN T 


— 


p * 
1 . 
ue —. 
— A 
2 * * (1 9 1 £ 2 


Anſ. 179 l. 55. 41d. 


4. What is the intereſt of 537 l. 15. from Novem- 


2 


= 340 SIMPLE InTeREsT by DECIMALS, 


— — 
\ 
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10. A room is 977e. : 8 about, and 9 fe. : 10“ high; 
what will the painting. of it come to, at 25, 8? per 
„ „ 141. 115. 24 
11. A piece of wainſeotting i is 8 /e. : 3. lopg, and 
6 /e. : 6“ broad: What will it dome 8.1 1. 77d. per 
yard? An. 11. 195. 5d. 
F 16 2 kgs © aloe ice the walls 52 fe. : d 
in length, and 39 fr.: 6 in breadth, and the roof be 
of a true pitch, or the rafters 4 of the breadth of- the 
building, what will it come to veofing at 105. 6d. per 
ſquare? © Arſe. 124. 125. 114d, 
13. What will Se barn coſt at 25 s. 6d, 
Heri ſguare, the length being 43 fe. „10 and the breadth 
27 fe. : 5 on the flat, the e Boards projecting 16 
inches on each ſidc 7/7 Auſ. 241. 75.51 
> 14, How many. * N are W in a wall 62 2 2 
tet Jong. 140%. d 2 high, and 2 4 bracks thick ? 
1 Anſ. 5 reas 167 fe. 
: "416 if to wa blame fret round, and 12 fe. : 
7 high, and 43 _ Wick, how many rods doth it 


Contain}: | 4e 13 me 36. fer 
SIMPLE INTEREST »y DECIMALS. 
WE ß 


Ca yho: prigeipal, ratio, / 250 time together, 
"4 it n " pak ow ineeel r NOR, | 


Xs * 


„ 
— — — — * — "IE 


0 T3 7 
* 


\ mple intereſt, where = eee t = time, r= F W and 
ET er L N 
o 1 Ws 1 4 aan CYST IE 


N 
4 * #- 2 


1 2 1 . 1 8 ab II. ps = * 
: ' . >" of > % 8 * 27 A 44 8 2 LY Fg. 2 ” ES 4Y 3 3 
6 * : * > WA £ 7 * FF * «ft 2 24 + I'S ”"» \ "> 3%. © a £ » TS 
y 1 : N 5 
$a e er ge LY 
th . . » 
hs * * . [3 83 — 5. 3 F « 
A: Rati 
% of LT 5 
2% ; ata 


. Tue FRA elne "will er, all the poſſible. 9 of 


rate þ 


at 5 


at 


* 


2 lurzRker by DeciMALs. 


Ratio is the ſimple intereſt of 4 L, for 1 year, at the 
rate per cent, agreed on; . 


* 


141 


5 thus the ratio 


«of 


a 3 #1 
ö 
141 — 045 


EX Auf 


4% of 


6.000. 


1 „ 
— . 


* x * > Y 
* J in . W S © 7 Y * 7 1 4 » 4 
o © 


* 7 Fa, 


| What is 2 intereſt of WS. 104k „ 3 5 years 
5 por ut per an? = >: 


Hr. 1414. 165. 64. 


— 


2. What is the intereſt of 7961. 156. for $ years, at 4 
4 per cent per ann Es 


„What is the ſimple intereſt of 880 J. for 1 + years, 

at 3 2 rer cent. per ann? 

"+ What is the intereſt of $37 6:10: From Novem- 
rer "FTP 1764, to > Juge 5th, 3 at 3 3 5 Per cent 


Anſ. 179 l. 55. 41d. 
 Anſ. 38 /. 


195. 


Anſ. 117 0 2 14. 
DISCOUNT 


| 35 ee | ( 142 5 
DISCOUNT BY DECIMALS. 


R U L E.. 


As the amount of 1 J. for the given time, is to 1 J 
ſo is the intereſt of the debt for the ſaid time, to the 
diſcount required. 

Subtra the diſcount "LO the aeinaionl. and the re- 
mainder will be the preſent worth. 


EXAMPLES, 


What is the diſcount of $734, 1 $5: due 3 years 
oven at 4 1 per cent. per annum? 


9045 X 3 + 1=1-135 = ufer 
lime. 


And 573-75 K 045 , 3 77.4565 = interef f 
the debt for the given time. 


1.135 2 1 77 45623 
: 113505 7: 45625168. 243 


g 68-243 = 68 J. 45.1 ob an 


—— Ss 


Al —_— MC. 8 


a — * IT. ans. >. 


* a up" 


Let n repreſen. any debt, arid z the time of ayment z then 


will the following tables exhibit all the variety that can happen 
yo . en worth and diſcount. 0 


0 | Wh 


1 For of PAYMENTS-by DrciuArs. 143. 
2. What is the diſcount of 725 J. 16s. for 5 months 
at 3 fer cent. per annum Anſ. 111. 10s, 31d. 
3. What ready money will diſcharge a debt of 13774. 
13. 44. due 2 years, 3 quarters and 25 days hence, 


OILS: at 43 . cent. . annum? 
88 Anſ. 12261. 8. Bid. 


& EQUATION or PAYMENTS ny DECIMALS. 


Having two. debts due at different times, to find the 
equated time to pay the woes at once. 


of the N worth of money ra before it is due ay 
- ſimple intereſt. - 1 
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product of the firſt payment, the rate, or intereſt of 10. 
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for 1 year, and the time between the payments, and call 
this the firſt number. c 5 
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No tule in arithmetic has heen the occaſion of fo Cs dif 


putes as that of Equation of Payments. , Almoſt every w3iier upon 


this ſubject has endeavoured to 


ſhew the fallacy of the methods 


made uſe of by other authors, and to ſubſtitute a new one in their 


Head, But the only true rule, as it appears to me, is that given 


by 
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2. Multiply twice the firſt payment by the rate, and 
call this the e r. * 15 e 

3. Divide the firſt number by the ſecond, and call 
the quotient the third number. 1 | 
g od 4. Call 


b—_———— 


by Mr. Malcolm in page 621 of his Arithmetic, the principles of 
which are derived from-the conſideration of intereſt and diſcount. 
The rule, given above, is the ſame as Mr. Malcom's, except 
that it is not incumbered with the time before any payment is due, 
that being no neceſſary part of the operation. SLE. 
Demon. of the Rule. Suppoſe a ſam. of money to be due im- 
mediately, and another ſum at the expiration of a certain given 


| time forward, and it is propoſed to find a time to pay the whole 


at once, ſo that neither party ſhall ſuſtain loſs. | 
Now, it is plain, that the equated time muſt fall between the 
two payments; and that what is got by keeping the firſt debt after 


it is due, ſhould be equal to what is loſt by paying the ſecond debt 


before it is due. 


But the gain ariſing from. the keeping of a ſum of money, after 


it is due is, evidently, equal to the intereſt of the debt for that 


And the loſs which is ſuſtained by the paying of a ſum of 
monev before it is due 1s, evidently, equal to the Tiſfcount of the 
debt for that time. 5 VV 

Therefore, it is obvious, that the debtor muſt retain the ſum 
immediately due, or the firſt payment, till its intereſt ſhall he 
equal to the diſcount of the ſecond ſum for the time it is paid be- 
fore due; becauſe, in that caſe, the gain and loſs will be equal, 


and conſequently neither party can be the loſer. | 


Now, to find ſuch a time, let a = 1ſt. payment, 5 = ſecond, 
and 1 = time between the payments; r = rate, or intereſt of x4 
for 1 year, and x = equated time after the firſt payment, 

Then arx = intereſt of à for x time. 


— = diſcount of 5 for the time -&. 
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4. Call the "_ of the. third number the fourth 5 
T tin 
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Then it is evident that "s or its equal a? #1. 1 is greater than ber 
by N „ and therefore * will have two at. rmative values , 


the quantities n+ = and a — n _y being both 
poſitive. | 

But only one of thoſe values will anſwer the conditions 
of the queſtion ; and, in all caſes of this problem, x will 
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5. Divide the product of the ſecond payment, and 
time between the payments, by the product of the firſt 
payment and the rate, and call the quotient the fifth 
number 0 | | 
6. From the fourth number take the fifth, and call 
the ſquare root of the difference. the ſixth number, 
7. Then the difference of the third and ſixth num« 
bers is the equated time, after the firſt payment is due. 


EXAMPLES, 


1. There is 1001. payable 1 year hence, and 105 J. 
| payable 3 years hence: what is the equated time, al- 
lowing ſimple intereſt at 5 per cent. per annum ? 
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muſt in all caſes be = — — — | 2 
2 _2ar ar 
which is the ſame at the rule. 

From this it appears, that the double ſign made uſe of by Mr. 
Malcolm, and every author ſince, who has given his method, 
cannot obtain, and that there is no ambiguity in the problem. 

In like manner it might be ſhewn, that the directions uſually 
given for finding the equated time when there are more than two 
payments will not agree with the hypotheſis, but this may be eaſily 
ſeen by working an example at large, and examining the truth of 
the concluſion. ; 

The equated time for any number of payments may be readily 
found when the queſtion is propoſed in numbers, but it would not 
be eaſy to give algebraic theorems for thoſe caſes, on account of the 
variation of the debts and times, and the difficulty of finding be- 
tween which of the payments the equated time would happen. 

Suppoſing + to be the amount of 11. for 1 year, and the 

AOL YH ad 2 log. art + b 

other letters as before, then {— _ . — ns Wil be a general 
| og. 

theorem, for the equated time of any two payments, reckoning 

compound intereſt, and is found in the ſame manner as the former. 
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2. Suppoſe 4001, is to be paid at the end of 2 years, 
and 2100 l. at the end of 8 years: what is the equated 
time for one payment, reckoning 5 per cent. ſimple in- 
ereſt ? —. 8 
3. Suppoſe 300 J. is to be paid at one year's end, and 
300 J. more at the end of x 1 years; it is required to 
find the time to pay it at one payment, allowing 5 per 
cent. ſimple intereſt. Anſ. 1.248637 gears. 
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COMPOUND INTEREST »» DECIMALS. 


"KR UL INST | 
T. Find the amount of 1/7. for x year at the given 
rate per cent. : * 8 
2. Involve the amount thus found to ſuch a power as 
is denoted by the number of years. | 
3. Multiply this power by the principal, or given 
ſum, and the product will be the amount required. 
4. Subtract the principal from the amount, and the 
remainder will be the intereſt, FV 
8 ExAM- 


» F — 


_ 
— — — — 4 * 


Demon. Let x amount of 1 J. for 1 year, and p"= prin- 
eipal or given ſum; then, fince v is the amount of 1. for 
1 year, will be its amount for z years, r* for 3 years, and 
ſo on; for, when the rate and time is the ſame, all princt. 

al ſums are neceſſarily as their amounts; and conſequent_. 
y as 1 is p for the ſecond year, it will be as 1:71: 2772 
= amount for the ſecond year, or principal for the third; and 
again, as 1:2 71 11722: TE amount for the third year, or prinei- 
pal for the fourth, and fo on to any number of years. And if the 
number of years be denoted by 1, the amount of 11. for f years will 
be rf. From hence it will appear, that the amount of any other 
principal ſum p for t years is pri; for as 1: rf :: p: pri, the ſame. 
as in the rule. | „„ 

If the rate of intereſt is determined to any other time than a 
year, as 3, 4 Cc. the rule is the ſame, and then 7 will re- 


preſent that ſtated time. id 
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as well as for all the other n will be by logarithms, as follows: 


ef 11 fg 1 years is _ amount for 1 Faye 
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1. What is the compound intereſt of 500 J. for 4 
years at 5 * cent. FOR annum © 


1.05 


— 8 , 2 _ 2 


* R — 


er = amount * Il. for 1 year, at the given rate per cent. 
3 „ or ſum put out to intereff, 
N intereſt, 


of 2 


„= amount Yor the time 4 
Then the following theorems will exhibrt the ſolutions of all 
apa wy in compound intereſt. 
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If the compound intereſt, or amount of ſum, be required 
ſor the parts of a year, it may be — ox: 3 follows s _ 


11. When the time is any aliquot part of a year. 


R u L. k. 


Id Find the amount of 11. for 1 year, as bete and that root 
ef it which is denoted by the aliquot part, will be the amount 


fought. 
2. Multiply the amount thus found = #1 the * and it will 


be the amount of the given ſum requi 
* n we i is not an CINE part of a year, 2 
1 9 . I 
I. Reduce the time into days, and the 36 5th. root of the amount g 


2. Raiſe | 
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1. 056 =: amount of 11, for 1 year at 5 per cent. 
6 muncs wot 5, el 
$25 
La 1257 hee, 5 | 
1.1025 


538125 
22050 
11 110250 
11025 
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1. 21550625 = 4th. power of 1.05, 
500 principal. © 

— — — amount. 

607.75312500 

; ; 

| — 25 


107753125 = 1070, 156. 03d, = intereft required. 5 


2. What is the amount of 760 J. 10 5. for 4 years ae 
4 per cent? Anf. 889 l. 135. 6. 
3. What is the compound intereſt of 760 1. 105.” for 
4 years, at 4 per cent. per annum? Anſ. 129l. 36. 61d. 

4. What is the amount of 721 J. for 21 years, at 4 


per cent. per annum? Anſ. 16421. 19 5. 10 d. 


2. Raiſe this amount to that power whoſe index is equal to the 
number of days, and it will be the amount of 10. for the given time. 
1 N this amount by the principal, and it will be the 
amount of the given ſum required. | x 


11 3% 2» 
To avoid extracting very high roots the ſame may be done by 
logarithms, thus: divide the logarithm of the rate, or amount of 
11. for 1 year, by the denominator of the given aliquot part, and 
the quotient will be the logarithm of the root ſought, N 


H 4 8 What 


902 | r 


5. What is the amount of 217 I. ſorboen 2 2 en 


at 5 per cent. per annum, ſuppoſing the intereſt payable 
_ quarterly? To ip "Anf. 242 0. 135 434. 


ANNUITIES. 


An annuity is a ſum of money payable every year for 
a certain number of years, or for ever. 

When the debtor keeps the annuity in his own hands, 
beyond the time of payment, it is ſaid to be in arrears. 

The ſum of all the annuities for the time they have 
been forborn, together with the intereſt due: vo ach. 
is called the amount. 

If an annuity is to be bought off, or paid all at once, 
at the beginning of the firſt year, the price which ought 


to be given for it is called the Projent worth. 


To find the Amount of an Annuity at Simple Inorg. 
R UL E.* 


„„ n + 1 0 


I. Find the ſum of the: natural! ſeries of mmer 
ke 25 3» Sc. to the number of years leſs one. 


2. r 


PRE at 8 TY 
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> 8 Whatever the time is, „at is bn pw the firſt y year 's 1 
: angnity, as many year's intereſt as the whole number of years leſs | 
ene; and gradually one leſs upon every ſucceeding year to the laſt ! 
"but one; upon which there is due only one year's intereſt, and 
none upon the laſt; therefore in the whole there is due as many 
year's intereſt of the annuity as the ſum of the ſeries, 1, 2, 3» 4 
c. to the i umber of years leſs one. Conſequently one year's - 
tereſt multiplied by this ſum, muſt be the whole intereſt due; | 
; 2 5 all the annuities be added, the ſum 1 is s plainly the "nd thy | 
I % 2. ve the ratio, 2 the bai f the time, and à the amount. 
Then will the following theorems give the ſolutions of all the | 
- Aifferent caſes, | | 
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2. ' Multiply this ſum by one year's intereſt of the 
annuity, and the product will be the whole intereſt * 


w_ the annuity. 
To this product add the product of the annuity. 


| and time, and the ſum will be the amount ſought, _ + 


* 


EXAMPLES. 


1 What! is the amount of an annuity of. Fol. for * 
years, allowing ſimple intereſt at 5 per cent? 


1712437471865 2 
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402/. 105. = amount 3 


2. Ira penſion of 600 l. per ann. be forborn 55 years, . 
what will it amount to, e 4 per cent. ſimple in- 


eſs. q | Auſy 3240 l. 

H 3 3. What 

UI. e 8 IV. * | A nk =: 
tr ir + 2t | | e 1 


In the laſt theorem d = _—_ and in theorem 1ſt. if a ſum 


cannot be found equal to the amount, the problem is impoſſible in 


whole years. 
Note, Some writers look upon this method of finding the amount 


of an annuity as a ſpecies of compound intereſt ; the annuity itſelf, , 
_ they-ſay, being, properly, the ſimple intereſt, and the capital, from 
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3. What will an annuity of 250 J. amount to in 7 
years, to be paid by half early payments, at 6 per cent. 


per annum, ſimple intereſt? Anſ. 2091 J. 55, 
| To find the preſent Warth of an Annuity at Simple Interefl. 
3 Nur FE 


Find the preſent worth of each year by itſelf, diſ- 
counting from the time it falls due, and the ſum of all 
theſe will be the preſent worth required. HET, 
The reaſon of this rule is manifeſt from the nature of diſcount, 
for all the annuities may be conſidered ſeparately, as ſo many ſingle 
and independent debts, due after 1, 2, 3 Cc. years; fo that the 
preſent worth of each being found, their ſum muſt be the preſent 
worth of the whole. ; 4 

This is Kerſey's rule; as it is given in his appendix to Vingate's 
Arithmetic. Sir Samuel Moreland, Ward, &c. have repreſented it 
as very erraneous, and given another rule, which they ſay, brings 
out the true ſolution. - | — — 

Now, granting the condition or agreement of allowing ſimple 
zatereſt to be conſiſtent, it appears to me that Ker/ey's rule is the 
true one, and the error which Sir Samuel and others complain of 
ſſems to lie all on their fide. „ 

But it would be needleſs to enter further into the merits of this 
diſpute, ſince the purchaſing of annuities by ſimple intereſt is in the 
Higheſt degree unjuſt and abſurd. One * only will be ſuffi- 
cient to ſhew the truth of this aſſertion. The price of an annuity 
of 50 l. to continue 40 years, diſcounting at 5 per cent. will, 


* 
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4 by 
either of the rules, amount to a ſum of which one year's = Br 4 1 


only exceeds the annuity. Would it not therefore be highly ridi- 
culous to give, for an annuity to continue only 40 years, a ſum 
which-would yield a greater yearly intereſt for ever. 
T have here ſhewn the method of computing annuities by ſimple 
intereſt, merely in compliance to cuſtom; but would have it con- 
_ fidered as a matter more of ſpeculation than real uſe, it being not 
only cuſtomary, but alſo moſt equitable, to allow compound intereſt, 
Let ꝓ = preſent worth, and the other letters as before. 
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ExaAnmPies | 25 
1. What is the preſent worth of an annuity of 100 l. A 
to continue 5 years, at 6 per cent. per ann. oe in- 


tereſt? 


106: 100 100: 94.3396 = - preſent worth for 1 year. 
112: 100: : 100: 842857 „k . » +» + 22. nr. 

118: 100: : 100: 84.7457 34. gear. 
124: . 100: 1 80.6451 = — „ „ „ „ 4th years. 
> kms 100 a 


425. 9391 = = 4251, 18s. 91d. = pre- 
fent worth of the annuity required, 

2. What is the preſent worth of an annuity or pen- 
ſion of 500. to continue 4 years, at 5 per cent. per 
ann. ſimple intereſt? Anf. 1782. 55. 74, 


To find the Amount of an Annuity at Compound Intereſt, 
R U L E. 
1. Make 1 the firſt term of a geometrical progreſſion, 


and the amount of 11. for I year, at the given rate per 
Cent, the ratio. 
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The other two theorems for the time and rate cannot be given 
in general terms. 


„Demon. It is plain, that upon the firſt year 6 annuity, there 
will be due as many years compound intereſt, as the given number 
of year's leſs one, a . gradually one year leſs upon every ſucceeding 
year to that preceding the laſt, which has bur one year 's intereſt, 
and the laſt bears no intereſt. 
Let r, therefore, = rate, or amount of 11. for x year; then the 
ſeries of amounts of 1/. annuity, for ſeveral years, from the firſt 


to the laſt, is 1, , 7*, 73 ci to 11-1. And the ſum of this» 


according to the rule in , progreſſion, will be rt ry 
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the ſeries to as many terms as the aumber 
s, and find its ſum. _ 


3. Multiply the ſum, thus found, by the given an- 0 
nuity, and the product will be the amount fought. . 
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EXAMPLES. 


1. What is the amount of an annuity of 40 J. to con- 
tinus 5 years, allowing 5 per cent. compound intereſt ? 


. 


A + 05 + 1.05]. + Togl? * Tayl = Js 52563125 


5.52563125 
40 


CO 


—B 


221.0252250 
| 4 


* 


— Sn 


0. 505000 
| 12 


* 8 


*— 


V ' 6.060000. 
I Ei, ſe 221 J. os. 6d. 
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= z mount tof 1. annvity for t years. ind all annuities are e propor- | 
— — to their amounts, therefore 1 I-; — | 11 12 
amount of any given annuity z. Q: E. D. 


Let r = rate, or amount Ry: 11. for I A and the. other letters as 


* n rags | 
1 | 


1 ar—a 


TIDE! 5 
. 5 


wee 
1 


And from theſe equations all the caſes We to annuities, or 


3 penfions in arrears,, may. be conveniently exhibited ip logarithmic. 
= terms thus: | 2 


I. Log. n + 158. = Les. 1 = Log. a, 


II. Log. a= Log. - 1 + Log, Tr - 1 = Log. 2, 


— 


= 
" Ko * » * 5 
: 7 * 5» 


— at Comrounn Juravion, 1575 


2. If gol. yearly rent, or annuity, be forborn 7. 
years, 'what will it ber to at e cent, per annum, . 
compound intereſt? 2309 een Au 395 & 


* 2 : 
* 5 
5 0 „ -£ 8 2 


- - * * 
5. 1 


Ta find the preſent Value of nn Campound Intare : 


R U I. E. „ 1 


N Divide the annuity by the ratio, or the amount- 
of 1 J. for 1 year, and the quotient will be the preſent 
worth of 1 year's annuity. . 
2. Divide the annuity; by the ſquare of the ratio, and 
the quotient. will be.the preſent worth of the annuity for- 
2 years. 
. Find, in like manner, wh, preſent worth of each. 
year by ieſelf, and the ſum of. all theſe will. be che. value 
of the N Want, 


\ © 4 
* „ * 5 


2 * 8 — —— — 0 


1 Gren 7 m — abs —__ — 
J * * * RE 4 . 
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m. a 1 z 
T — =, 
og. r. 


IV. A 2 5". 
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be reaſon of this rule is evident from the nature of the queſ- 
tion, and what was ſaid upon the ſame ſubje i in the purchaſing, of © 
annuities by ſimple intereſt: 

Let p = preſent worth of the annuity, and the other letters as 


an then | oy » 
6 T1 ft + 1 Dh 
| 21 r wow F 
bop uh "—_ , and p X 2 


* . 


4 h n rt ——_ 
a Al from theſe theorems all the caſes, where the RN of an« 
nuities is concerned, may be exhibited in logarithmic terms, as 
TOON : | 


"Log-- 1 + Log. g r=; = Log. fo. 
io 


IL. Log. »+ Bg. i= bog . iP = Log. 2. 


11 


* 


* 1 "Annorerzs at 4 CourounD „ 


ExAMPLES, 


* 1. Wust! is ; the preſent worth of an annuity of 40 J. 
to continue 5 years, diſcounting at 5 per cent. per annum, 
1 intereſt ? 

1.0 5)40.00000{ 38.095 = Preſent worth for 
I year. 

7 =_ 1.1025)40.00000( 36. 281 — ti for 2.yrs. 
p . = 1.157525)40-00000( 34.556 = di. for 337%. 

ratio = 1.215506)40.0c000(32.899 = de. for 4 yrs. 

' ratio = = 1.276218)40.00000( 31. 342= db. for 5 yrs. 


"ow 173=17 30. 35.534. 


= = whole preſent worth of the annuity required, 


2. What is the preſent worth of an annuity of 21, 
10 5. 914d. to continue 7 ae at 6 per cent. per ann. 


| compound intereſt ? * | Anſ. 1201. 55. 


3. What is 70 l. per annum, to continue 59 years, 
worth in preſent money, at the rate of 5 per cent. per 


— i An. 1321. 3021. 
To 
| wh Log. n— Log. . l 
Ws ” | Log. FEA | 5 75 N 
. bi—Sptixnt * 


Let ? expreſs the number of half years or quarters, u the half 
year's orquarter 's payment, and : the ſum of one pound and 4 
or = year's intereſt, then all the preceding rules are appli- 


: cable to half yearly and quarterly payments the ſame as to whole 


1245 The amount of an annuity may alſo be found for years and parts of 


a year, thus: 
x. Find the amount for the whole years as before. 


2. rn the intereſt of that amount or the gon parts of a year. 


Zo Add 


750 


To find the preſent worth of a freehold eftate, or an annuity 
to continue for ever, at compound intereſt, = 
As the rate per cent. is to 100 J. ſo is the yearly rent 


to the value required, _ 
| | Ex Au- 


* 
K 


3. Add this intereſt to tlie former account and it will give the 
whole amount * * : 
The preſent worth of an annuity for years and parts of a year may 
| be found thus : 


1. Find the preſent worth for the whole years as before. 

2. Find the preſent worth of this preſent worth, diſcounting for 
the given parts of a year, and it will be the whole preſent worth 
required, | 

The reaſon ef this rule is obvious: for ſince a year's intereft 
of the price which is given for it is the annuity, there can neither 
more nor leſs be made of that price than of the annuity, whether 
it be employed at ſimple or compound intereſt. : = 

The 2 thing may be ſhewn thus: The preſent worth of an 


1 3 PIGS 06 SG 7 3 
annuity to continue for ere, — ＋ Tt = N Kc. ad in- 


Anitum, as has been ſhewn before; but the ſum of this ſeries, by 
the rules of geometrical progreſſion, is - 75 therefore 7 — 1; A 


— — 


: 1 ; * * A 
2:2; ————s Which is the rule. 


r—1 | 
The following theorems ſhew all the varieties of this rule, 
| ' 8 | | FS 
I. N I P 3 
«JT, 171 RF = 


The price of a fiechold eſtate, or annuity to continue for ever, 


1 Ton 


: — 


% 


= of the Mo” of Faeenor. Eerarre, 01. 


* 
an 
cds R <3 
: <A 

2 


WS. - * * . 1 
g Wo ENS v4 N C + 


* 5 "ExAmPLES. Na CES | : 
5 #- An eſtate PROS in- yearly 791. 45. what tate q 
it ſell for, allowing the en 45: = cent. nne oy 
* for his money? 5 | " 1 
3 4.5 100 nl 79.2. * 

ON * * | 100 


4. 5)7920. 00 N the *. 


; 2 45: 
2 4 ; 5 cis 
| 270. 
12 270 g 
2 — 


4 Wbt! is „ tke price of a pebjlbtiieh anngity of Ps 
- Aseuming at 5̃ per cent. com pound intereſt ? An,. Fool. 
2. What is a freehald eſtate of 75/. a year worth, 
allowing d the __ 6. per cent. compound i for bis 


: To find the . 3 of a an annuity, or — Ne 

3 in reverſion, at compound intergſt. 
4 ; n 1 
. 1. Find 'the beten worth of the annuity as Sock | 

1 it: were to be entered on nn. | 

. Fo | * e TREES. . Find 


* 12 2 9 ä 1 — * 


3 or greater than any 1 vombet, which ſuiciently 
ſhews the abſurdity of uſing fimple intereſt in theſe caſes. . 


This rule is ſufficiently evident without a demonſtration. 
Thoſe who wiſh to be acquainted with the manner of computing 
the values of annuities upon lives, may conſult the writings of Mr. 
Demo ure, Mr. Simpſon and Dr. Price, all of whom have handled | 
this object! in a very Wilful and maſterly manner, A 


—. % 


| 7 Daa 27 x 36.44 IS MH #45 5 : | & ; * ; 

Of the purchaſing of FREEHOLD ESTATES, Ge. 161 
2. Find the preſent worth of the laſt. preſent worth, 
diſcounting for the time between the purchaſe and com- 
mencement of the annuity, and it will be the anſwer. 


„ 
2 


* 


required. ; 
* 1 * « 14 . 272 17 

e 1 CCC 
* Eg 


. : z * 10 2 
" o 5 55 1 4 4 6 
7 6 „ „ A 2 *. fy 54 - 5p. . * 84 . K 1 2 * <> 2 
ä EXAMPLES. ' 
g — . * 
> + 3 . 


. 
N 2 by * 8 +" 
* 


1. The reverſion of a freehold eſtate of 79 J. 45. jor 
annum, to commence 7 yeats hence, is to be ſold, what 
is it worth in ready money, allowing 
per cent. for his money? 


3 1 2 ? 2 ; 
. w# 23 1 WS 44 4 a Ss #5 + 


43 :. 10 :: 26a 


the purchaſer 4 4 


- © 4.5)7920-0(2760-= profes worth, 
. a 4 N immodi- 


= i uye 1 


and1.045|' 1. 3608621760. co 1293. 2907 = 1297. 
55. 114d. = preſent worth of 1760 J. for 7 years, or ihe 
whole preſent worth required. _ 

2. Suppoſe an eſtate is worth 201. per annum, and 4 
fine of 10017. for a leaſe of 21 years. Now, if the fine 
be dropped, how much ought the rent to be increaſed, 
i 5 per cent. compound intereſt? Anſ. 7l. 16s, 
3. Which is moſt advantageous a term of 15 years in 
an eſtate of 1007. per annum, or the reverſion of fuch 


— 


8 — 


Dr. Price's treatiſe upon annuities and reverſionary payments is 
an excellent performance, and will be found a very valuable acqui- 
ſition to thoſe whole inclinations lead them to ſtudies of this nature. 
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an eſtate for ever, after the expiration of the ſaid I 15 
years, computing at the rate of 5 per cent. per ann. com- 
pound intereſt ?. Anſ. The firſt term of 15 years is bet- 
ter than the reverſion for ever afterwards by 7 51. 185. 714. 


15 years to come, the improved rent being 186 1. 75. 
6.4. per ann.; what ought I to pay down for this favour, 
diſcounting at 4 per cent. per ann. compound intereſt ? 

3 Af. 4601, 145, 13d. 


b {ARITHMETICAL PROGRESSION. 


Any rank of numbers increaſing by 2 common ex- 
Þ ceſs, or decreaſing by a common difference, are ſaid to 
© be in arithmetical progreſſion; ſuch are the numbers 1, 
23, 33 4, 5 Cc. and 7, 5, 3, 1, -8, .6 Ce. 

1 The numbers which form. the ſeries are called the 
25 terms of the progreſſion. | 


WA LIEN £1 e * . r A 
een * * - 2 - 280 e — rj Foy, bh. TIE = g X ' 2 N : © — 
We 3” IRE OR c 1 9 R !. ²¹ m ot TR 
2 - 7 os A * „ e 1 e 
j 5 * S 0 
: * 7 A „ £424 al 


e 


4 Any three of the five following terms * given, the 
I ether two may be readily found. 
= 2 Tee i term] commonly called the extremes 
17 3 
3- The number of terms. 
4. The common difference. 


| | E The ſum of all the terms. i ee eee 
I .--: PEoBLEMS 


r given, to 2 the ſum of all the terms. 


— ei 31 09-1105 E. ; 
= Miitei ply the ſum of the extremes by the number of 
terms, and half the product will be the anſwer. 


. ; < 
= 1 = ONE I <0 
WE 


— 


By = +. Suppoſe anocher ſeries of the fame kind with the given one 


* eee under it in an inverſe order; 5 then will the ſum of * 7 


* 


4 4 388 J 
. * 1 — Fe 1 You SY * 5 ? * 4 Ln out” 
K , * 4 * n . * n e r ˙ rd! ˙ ůNR wn Ez R 3 
2 2. * ö dE. PAY a . . 4 9 n A n i 50 N * 4 
* 3 — 1 bo FOR, * * Nr N 5 * Y ns I? p SIE 
8 * K * ** 5 . 92 * "= 4 
„ Fl KIT \ * Von So. * 4 1 
n 8 i, CS. an} i : . 
* P * N *. * 
= . f 8 
5 - os . : 4 
7 © 


4. Suppoſe I would add 5 years to a running leaſe of 


1 The firfl term, the laſi term, and the number of termi I 


Ex AM- 


a —B: eat a n ** 
eee n 1 n 


che 


r —— a— 


ARITHMETICAL PROGRESSION. 10563 


Ex AMP ILE S. | 


2 The firſt term of an arithmetical e is 2, 
the laſt term 53, and the number of terms "ITY * 
the ſum of the ſerles. 


33 


1 9 
Or, FEES 3% x 18. = 495 8 


2. The firſt term is 1, the laſt term 27, and the 


| number of terms 11, required the ſum of the ſeries. 
Anſ. 121 


3. How many ſtrokes do the clocksof Venice, which 


"go to 24 0 penn 7 ſtrike f in the compals of a day? 
Anſ. zoo 


4. If 100 ſtones are placed in a right line, exactly - 


e A and the firſt a yard from a baſket z what 
| | | enn 


two correſponding terms be the ſame as that of the firſt and laſt; 
conſequently any one of thoſe ſums multiplied by the number of 
terms mult give the whole ſum of the two ſeries, and half that 
ſum will, evidently, be the ſum of the given ſeries: thus, 

| Te. „ e . 7. be the given ſeries. 

and 7. 6. 5. 4. 3. 2. 1. the ſame inverted, 


8 then'® + 8 +3 F = 56and1 34 


5 WT 
eq $+6+7 === 2 7 


s > 2 


. * 
9 3 
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* k 789 1 7 a 33 6 
Oye © "DEE 
rows PS 
#5 
N N 


» ; \ 
Ne x 4 PRA" 
4 2 


length of ground will that man go who gathers them 
up 1 ee with them one by one to the 
baſket 7. 125 Anſ. 5 1 and I 4 11 5 


PROBLEM. 
The f r/t term, the laſt term, and hs number of terms 


5 being grven, to find the common difference, 


R 0 1 E's 


Divide the difference of the extremes by the number 
of terms leſs 1, and the quoyent will be the common 
Gilterence ſought, 


ExAMPLESs. 
1. The extremes are 2 and 53, and the number * 


terms is 18, ING the common difference, 


| 53 5) 5 —_ 18 
—_ 4 
a 
8 * INS 4 5 5 Or | 6 2 05 
n . the anſiuor. 
296 | 218—1 17 3 nf 


} + ſis 17 the extremes be 3 and 19, and the number: of 
terms q; it is required to find the common ate 


and the ſum of the whole ſeries. 
1h. The aff 4 is 2, and the fam £ is 99 
. A man 


« p - * 2 by — * 
3 3 ; p 
28 EW x 8 1 * . 3 PE 


— —ê CO” — — —_— 


| # The e of the fieſt and laſt terms meaty ſhows. the 

increaſe of the firſt term, by all the ſubſequent additions, till it be- 
comes equal to the laſt ; and as the number of thoſe additions were 
evidently one leſs than the number of terms, and the increaſe by 
every addition equal, it is plain that the total increaſe divided by 
the number of additions muſt give the difference at every one ſe- 


Parately : whence the rule is „ 


$ . — 


| ARITHMETICAL PROGRESSION. | 16g 


. A man is to travel from London to a certain place 
an 12 days, and to go but 3 miles the firſt day, increa- 
ſing every day by an equal exceſs, ſo that the laſt day's 
journey may be 58 miles; required the daily increaſe, 
and the diſtance of the place from London. 

0 Daily increaſe 5, re 366 miles, | 


PROBLEM 3. 


Gier the firſt term, the lafl term, and the common di 7 5 
Ference 4 o find the number of terms. 


N „ n 


R U. L. 


Divide the difference of the extremes by the died 
difference, and the quotient increaſed * 1 is the num- 
W of n ee e 


ExAr LES. 


1. The extremes are 2 and 53, and the common 
difference 2s what i is the number of terme??? 


th. - 


3051 

3 a 

ae 1 4 
0 2 + 1 = 18 the anſwer. | 
F a 


r ES. 


— 


* By the laſt problem the difference of the extremes divided by 
the number of terms Jeſs one, gives the common difference; conſe- 


- quently the ſame divided by the common difference muſt give the 
num 


2h AntruuerICaL Pack Esso. . 
2. If the extremes be 3 and 19, and the common 


| n what is the number of terms ? .  Anſe. 9 


A man going a journey, travelled the firſt d 
1 — 


every day by 3 —— 3 how wy days did he travel? 
5 a II days. 


=; 
* N T 4 2 4 * Fed » * by 


number of terms leſs one; 3 2 votient au IN 
| "muſt be the anſwer to ne; hen 4 gmented by 


In any arithmetical progreſſion, the ſum of any two of its terms 
is equal to the ſum of any other two terms taken at an equal diſ- 
tance, on contrary ſides of the former; or the double of any one 


erm, is equal to the ſum of any two — taken at an equal diſ- 


tance from it on each fide. 
The ſun of any number of terms 00 of the arithmetical ſeries 


of odd numbers 1, 3, 5, 7, 9, &c. is equal to the ſquare (#2) of that 


number. 
That is, if 2, 3, 5, 7, 9, &c, be the numbers. 


Then will x, 22, 42, 4 „ 5*> &c. be the ſums of 2, a, 3 and of 
thoſe terms. 


For, o + 1 or the ſum of 1 term = 12 orx _ : 
x + 3 or the ſum of 2 terms = 22 or 4 | 
4 + 5 or the ſum of 3 terms = 3* or 9 
9 + or the ſum of 4 terms — 4 or 16 &c. 


Whence it is plain, that, let à be any number whatſoever, the 
ſum of z terms will be #?. 


| The following table cantains a ſummary of the whole Joftrine of 
+ ra progreſſion, 


of, . Cases 


" * 


35 miles, and inereaſed his journey 
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GEOMETRICAL PROGRESSION.*® 


Any ſeries of numbers, the terms of which gradually 
increaſe or decreaſe by a conſtant multiplication or di- 
viſion, is ſaid to be in geometrical progreſſion. Thus, 4, 
8, 16, 32, 64 Cc. and 81, 27, 9, 3, 1 &c. are ſeries in 
geometrical progreſſion, the one increaſing by a con- 
ſtant multiplication by 2, and the other decreaſing by- 
a conſtant diviſion by 3. | 4p 

The number by which the ſeries is conſtantly in- 
creaſed or diminiſhed is called the ratio. 


PROBLEM &® 


Given the firl term, the laſt term, and the ratio, to 
find the ſum of the ſertes. Ms 


A 


a 


— 


Numbers are compared together to diſcover the relations they 
have to each other. | | | | 
There muſt always be two numbers to form a compariſon : the 
number which is compared, being written firſt, is called the ante - 
cedent, and that to which it is compared the conſequent, Thus, if 
3:6:: 12: 24, 3 and 12 are called the antecedents, and 6 and 24 
the conſequents. And when the terms of two ratios, making a pro- 
8 ſucceed one another in the manner of a geometrical progreſ— 
n, they are ſaid to be in continued geometrical proportion; but 
when the proportion is broken, or the ratios are taken between ſuch 
pairs of numbers as do not ſtand together in a geometrical progrel= 
lion, the proportion is ſaid to be diſcontinued : Thus, 2: 4 ::8: 46 
is in continued proportion, and 2: 3:: 10 : 15 in diſcontinued 
proportion, | 3 8 
Three or four quantities are ſaid to be in harmonical proportion, 
when, in the former caſe, the difference of the firſt and ſecoud is ts 
the difference of the ſecond and third as the firſt is to the third; and, 
in the latter, when the difference of the firſt and ſecond is to the 
difference of the third and fourth as the firſt is to the fourth. Thus 25 
2, 3 and 6, and 3, 4, 6, 9 are harmonical proportionals. 
Four numbers are ſaid to be reciprocally or inverſely proportional, 
when the foui th is leſs than the ſecond by as many times as the third 
is greater than the firſt, or when the firſt is to the third as the fourth 
to the ſecond, and vice verſa. Thus, 2, 9, 6 and 3 are reciprocal 
proportionats, 5 | | 8 


0 Grourrart Ar baobn reno 


NA . E. 


"Mottiply the HAR tertd by the ratio, 41d from the pro- 
duct ſubtract the firſt term, and the remainder divided 
by the ratio leſs one will give the ſum of the ſeries. 


— rotor pe — — 
| Sate: 4 dite ectly. | 

Cc 4: 6+ d by alternation. 

> : id; c by inverſion, _ 

Ja+b:b:+c+d: d by compoſition. 

42—6: by c: d by divi ion. _ 

2 aÞ+b::c: cd by converſion, 

a+b:a=b:: c+d: c- mixedly. 


enn order to demonſtrate the truth of the rule I ſhall ene the 
following Lemmas. | 


2 


4 
* 
4 


. h* 5 


In any geometrical progreffion of three terms, the Sade of the 
mean term is equal to the product of the extremes. Thus, in 2, 
6, 18, it will be 2 * = 6" = = 36, and the ſame of any ſeries of 
| three terms. | 
Demon. Iris plain, that in any nn ſeries of three terms, 


plied inte the firſt term; and the ſecond term equal to the firſt mul - 
tiplied by the ratio; conſequently as the component factors o of the 
. produtt of the extremes are conſtantly the ſame as thoſe of the 

ſquare of the mean, the reſults of each mult be equal. Thus, in 
the example above, the Taft term is equal to 3 X 3 X 2, which 
multiplied by the firſt is 3 * 3 N K 2. = 363 * the ſecond 
term is 3 & 2, which ſquared is 3 & 3 * 2 X 2 = r 
Coroll. The middle term is called a geometrical . co between 


product. EE , 
DiE M 1 a 2. 


j 


In any geometiical ſeries of four terms, the product of the ne. | 


means js equal to thit of the two extremes. —Thus, if 3:6: : 12% 

3 24, 3 X 24 6 X 12. 
Demon. It is plair, from the nature of multiplication, that if one 
a factor be increaſed as many times as the other is diminiſhed, their 
po will Rill be the fame. Hence, in the above ſeries, as 6 ex- 
geeds 3 as Many times as 24 exceeds 12, it is manifeſt, from what 
; was 


* 


53 


the laſt term will always be equal to the ſquare of the ratio multi- 


the two extremes, and is n e to the ſquare root of their ; 
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72: WHEK WELL HEE EE 


1. The firſt term of a ſeries in geometrical propreſ- 

ſion is 1, the laſt term is 2187, and the ratio 3: What 
is the ſum of the ſeries ?. WA „ 3 
e as: | | 4 


6561 
5 
31 =2)6560 25 


3280 


Or, 2 = = 3280 the anſwer. _ 


* TIE 


„ 


= 


he — 


was ſaid in the demonſtration of the preceding Lemma, that the 
product of the extremes will always be equal to that of the 3 
Coroll. In any geometrical ſeries conſiſting of an even uber of 
terms, the product of the means will be equal to the product of 
the extremes, or any other pair equally diſtant, from them. | 
And if the ſeries contain an odd number of terms, the ſquare of 
the mean will be equal to the product of the adjoining extremes, or 
any two equally. diſtant. from themnmnm . 
Demon, of the rule. Take any ſeries whatever, as 1. 3. 9. 27. 87. 
243 Sc. multiply this by the ratio, and it will produce the ſeries 
3. 27. $1. 243. 729 &c. Now, let the ſum of the propoſed ſeries 
be what it will, it is plain, that the ſum of the ſecond ſeries will be 
as many times the former ſum as is expreſſed by the ratio; ſubtract 
the firſt ſeries from the ſeeond, and it will give 229— 1: which is 
evidently as many times the ſum of the firſt ſeries as is expreſſed by 


729—1 


the ratio leſs one; conſequently = ſum of the propoſed 


2 1 


ſeries, and is the rule; or 729 is the laſt term multiplied by the 
ratio, 1 is the firſt tem, and 3—1 is the ratio leſs one; and the 
lame will hold let the ſeries be what it will, i. ons On 


I 2 ; | 2. The 
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172 GEOMETRICAL PROGRESSION. 

2. The extremes of a geometrical progreſſion are 1 
and 65536, and the ratio 4: what is the ſum of the 
deries? | Anſ. 87381 

3. The extremes of a geometrical ſeries are 1024 
and 59049, and the ratio is 14: what is the ſum of the 
- ſeries ? e Anſ. 175099 


PROBLEM 2. 
Given the fit term and the ratio, to find any other 
term aſſigned. „„ 
U 


1. Write down a few of the leading terms of the 
ſeries, and place their indices over them, beginning 
with a cypher. „ 
2. Add together the moſt convenient indices to make 

an index leſs by one than the number exprefling the 
place of the term ſought. KA 5 

3: Multiply the terms of the geometrical ſeries to- 
gether, belonging to thoſe indices, and make the pro- 
duct a dividend, 13 e 1 

4. Raiſe the firſt term to a power whoſe index is one 
leſs than the number of terms multiplied, and make 
the reſult a diviſor. Ip 

5. Divide the dividend by the diviſor, and the quo- 
tient will be the term ſought. 


* 


„ 
* 


— 
2 —— n» 


® Demon. In example iſt, where the firſt term is equal to the 
tio, the reaſon of the rule is evident; for as every term is ſome 
power of the ratio, and the indices point out the number of factors, 
it is plain from the nature of multiplication, that the product of 
any two terms, will be another term correſponding with the index, 

which is the ſum of the indices ſtanding over thoſe reſpective terms. 
And in the ſecond example, where the ſeries doth not begin with | 
the ratio, it appears that every term, after the two firſt, contains 
ſotne power of the ratio multiplied into the firſt term, and therefore 
the rule, in this caſe, is 8 evident. | 5 
The table in page 174 contains all the poſſible caſes of geometri - 


A Note, 


75 
+. <S 


f, T 


| GEoMETRICAL PROGRESSION. 173 
Note. When the firſt term of the ſeries is equal to- 
the ratio the indices muſt begin with an unit; and, in 
this caſe, the product of the different terms, found as 
before, will give the term required. - 


| EXAMPLES. | 

1. The firſt term of a geometrical ſeries is 2, the 

number of terms 13, and the ratio 2; required the laſt 
F. :% 4 ʒ indices 
2. 4. 8. 16. 32 leading terms. 

Then 4141 3 + 2 = index to 17th. term. 

And 16 x 16 x8 x 4 = 8192 the anſwer. 

In this example the indices muſt begin with 1, and ſuch 
of them be choſen as will make up the entire index to the 
term required. | 3 6 

2. Required the 12th. term of a geometrical ſeries, # 
whoſe firſt term is 3 and ratio 2. 1 

o. 4 „ % 4 „ GCamn 
3. 6. 12. 24. 48. 96. 192 leading terms. 
an G+5;= Nader to 12th term. 
and 192 x 96 = 18432 = dividend. 

The number of terms multiplied is 2, and 2—1=r, is 
the power to which the term 3 is ta be raiſed; but th? 1/4 
power of 3 is 3, and therefore 18432 — 3 = 6144 the 


12th term required. 


3- The firſt term of a geometric ſeries is r, the ra- 
tio 2, and the number of terms 23; required the laſt 
term. As 4194304 

4. A perſon being aſked to diſpoſe of a fine. horſe, 
ſaid he would ſe}l him on condition of having one far- 


thing for the firſt nail in his ſhoes, 2 farthings for the: 


ſecond, one-penny for the third, and ſo on, doubling 
the price of every nail to 32, the number of nails in. 


his four ſhoes : what would the horſe be fold for at that 


rate ? Arſ. 44739241. 55. 33d: 
„„ * 
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INVOLU Tl O N: 
Or the RartsinG of Powers, 
A power is the product ariſing from multiplying any 
given number into itſelf continually a certain number 
of times, thus, | 
2 Kö 2 = 41is the 2d. power, or ſquare of 2. 


2 X 2 * 2 = 8 is the 3d. power, or the cube of 2. 
2X2X2X2 = 16 is the 4th. power of 2, &c. 


The number denoting the power is called the index, 
or the exponent of that power. 

If two or more powers are multiplied together, their 
product is that power whoſe index is the ſum of the ex- 
ponents of the factors: thus, 

2 * 224 the ſquare of 2; 4x4= " = 4th. power 
of 2; and 16 x 16 = 256 = 8th, * of 2. c. 


Ex AMPHTIES. 
1. What is the 6th power of 7 ? 


| ww 


49 = 2d, power. 


343 = 34. power. 


#\ * 
W 


| 


ROY — 515. power, 
7 | 


11 "00 = 6 power, or 7 anfoer 
2. What 


7 ExTRACT the SQuaRrt Roof. 7 - 
2. What is the 3d: power of 235? Anſ. 42875 
« 3- What is the 4th..-power of 2 7. Anſ. 3% 
4+ What is the 5th. power of .029 ? 1 | 
| 13 Anſ. 000000020511 149: 


EVOLUTION: 


Or the ExTRAGTING:- of ROOTS. 


The root is a number,, whoſe. continual multiplica- 
tion into itſelf produces the power, and is denominated 
the ſquare, cube, 4th. 5th; root: c. according as it is, 
when raiſed to the 2d. 3d. 4th; th · Oc power, equal to 
that power. Thus 2 is the ſquare. root of 4, becauſe 
2.X 2 43 and 4 is the cube root of. 64, becauſe 
4 X 4 X 4 = 643 and ſo on. | : 

Although there is no number of which we cannot» 
find any power exactly, yet there may be many num 
bers of which a preciſe root can never be determined. 

But, by the help of decimals, we can approximate to- 
wards the root, to any aſſigned degree of exactneſs. 4 

The roots which approximate are called ſurd. roots,,. 
_ thoſe which. are perfectly accurate are called ration- 
al roots. | may, 85 

Roots are ſometimes denoted by writing the charac-- . 

ter / before the power, with the index of the root 
againſt, it: thus, the third. root of 70 is expreſſed 
Vo, and the ſecond root of it is 4/40, the index 2 
being always omitted when the ſquare root is deſigned... 

If the power be expreſſed by, ſeveral. numbers, with 
the ſign + or — between. them, a line iso drawn from 

the top of the ſign over · all the parts of it:;; thus, the: 
third root of 28 — 13 is * 28— 1373 bo 
Sometimes roots are deſigned hike powers, with frac-- 


tional indices; thus, the ſquare root: of: 5 is. 57, the 
third root of 19 is 197, and the fourth. root of 40—12: 


* 


. 
. 


is 40-1257 Cc. 
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1. Diſtinguiſh the given 2umber into periods of two 
figures each, by putting a point over the place of units, 
another over the place of hundreds, and fo on. 

a 2. Find 


— 


SR - . "88% 
n * 
"I — 8 EY" 


OY 


A; 


9 


n r dT 
3 „ — > „ © a. a. 4 — — * — — * 3 3 


® In order to ſhew the reaſon of the rule, it will be proper to 
premiſe the following | | | 
Lemma. The product of any two numbers can have at moſt but 


as many places of figures as are in both the factors, and at leaſt but 


one leſs. 3 | ; 
Demon. Fake two numbers, conſiſting of any number of places, 
but let them be the leaſt poſſible ot thoſe places, wiz. unity with 
cyphers, as 1000 and 100; then their product will be 1 with as 
— many cyphers annexed as are in both the numbers, wiz. 100000; 
but zo0000 has one place leſs than 1000 and 100 together have; 
and fince 1000 and 100 were taken the leaſt poſſible, the product 


of any other two numbers, of the ſame number of places, will be 


reater than 100000; conſequently the product of any two num- 
fs can have, at leaſt, but one place leſs than both the factors. 
Again, take two numbers, of any number of places, that ſhall 
be the greateſt poſſible of thoſe places, as 999 and 99. Now 999 
X 99 is leſs than 999 x 100; but 999 Xx 100 ( m) contains 


5 only as many places of figures as are in 999 and gg; therefore 
999 * 99, or the product of any other two numbers conſiſting of 


the ſame number of places, cannot have more places of figures than 
are in botli its factors. : 

Coroll. 1. A ſquare number cannot have more places of figures 
than double the places of the root, and, at leaſt, but one leſs, 
Cproll. 2. A cube number cannot have more places of figures 
than. triple the places of the root, and, at leaſt, but two leſs, 

The truth of the rule may be ſhewn algebraically, thus: 

Let N = number whoſe ſquare root is to be found. | 

Now, it appears from the lemma, that. there will be always as. 
many places of figures in the root as there are points or periods in 
the given number, and therefore the figures of thoſe places may be 
tepreſented by letters. 


4s N to conſiſt of 8 periods, and let the figures in the. 


repreſented by 4 and 6, 


> Mp » 


Ta ExTRACT the Square RooT. 179 


2. Find a ſquare number either equal to, or the next 
feſs than the firlt period, and put the root of it to the 
right hand of the given number, after the manner of a. 
quotient figure in diviſion, and it will be the firſt figure 
of the root required. | „ 

3 Subtract the aſſumed ſquare from the firſt period, 44 
and to the remainder bring down the next period for a 3 
4. Place the double of the root, already found, on 
the left hand of the dividend, for a diviſor.. I 

5. Conſider what figure muſt be annexed to the divi- 
ſor, ſo that if the reſult be multiplied by it, the pro- 


et. tn. —— a 1 C2. 
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Then 2 T2 =a* + 244 + b* =N = given number; 
and to find the root of N is the ſame as finding the root of 
a* + 246 + 382, the method of doing which is as follows:: 

iſt. diviſor a) a” ＋ 246 + 8* (a + & = root. 


2d. diviſor 2a +6) 2a + * 
2ab + b* 


Again, ſuppoſe N to conſiſt of 3 periods, and let the fi- 
gures of the root be repreſented by a, ô and c. 

Then a +6 + c = 22 + 2ab + b* + 2ac + 2be c 
and the manner of finding ay & and e will be as before: thus, 

itt, diviſor a) a* + 2ab + 6* + 2ac+ 2be +> (a. ＋ 
+ c = root. . | 


2 


a* 
2d. diviſor 22 + b) 2ab + * 
” 2ab + 6 * 


3d: diviſor 2a + 2b + c) 2ac þ 256 þ * 
zac + 26be + ce? 


Now, the operation, in each of theſe eaſes, exactly agrees with 
the rule, and the ſame will be found to be true when N. conſiſts oft 
any. guaaber of periods whatever. CF 

Is duck 


= 
: 
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180 7 Extract the ScuARE Roor. 
duet may be equal to, or the next leſs than the dividend, 
and it will be the ſecond figure of the root. 

6. Subtract the produt Som the dividend, and to 
the remainder bring down the next period, for a new 


dividend. 

7. Find a divifor as before, by doubling the figures 
already in the root; and from theſe find the next figure 
of the root, as in the laſh article; and ſo on through 


all the periods to the laſt. 
Note, if there are decimals in the given number, it 


muſt be pointed both ways from unity, and the root be 
made to conſiſt of as many whole numbers and decimals as 
there are periods belonging to each; and when the figures 
belonging to. the given number are exhauſted, the ope- 
. * be continued at pleaſure * adding cyphers. 


ExaMPLES | 
1. Required the ſquare roots of 5499525, and 1384.2. 
$499925(2345 the root... 1 


8 23425 


184. 200001 3.57 the roa 
alt 


—— 


23084 
3 1 | 


* 2ja7)19500 
| 18049 . 
"$51. main. 
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The EXTRACTION of the Cone Roor. 181 
2. What is the ſquare root of 1069297 Auf 327 
3. What i is the ſquare root of 152399025 


Anſe 12 
4. What is the ſquare root of 11950683181 ? 1 


25. 345761 
5. What i is the ſquare root of 368863? * * 


Anſ. 607. 34 2 &c: 
6. What is the ſquare root of 3. 3 7 


nf. . [vi 2 
7: What i is the —_— root as 00032754, 


Tas EXTRACTION or rut CUBE ROOT. 


K 


1. Separate the given number into periods of hook 
figures each, by putting a point over nay third figure 
from the place of units. | 

2. Find the greateſt cube in the firſt period, and put 
its root in the quotient, 

Subtract the cube thus found from the ſaid period, 
* to the remainder prefix the next period, and call this 
the reſolvend. 

4. Under this reſolvend write the triple ſquare of the 
root, ſo that units. in the latter may ſtand under the- 

place of huncreds in the former: z. and under the = 
: triple- 


8 — 


I ² w —— 


The reaſon of pointing the given number, as directed in the, | 
rule, is obvious from Coroll. 2. to the lemma made uſe of in de-- * 
monſtrating the ſquare root; and the reſt of the K be 


Suppoſe 


beſt. underſtood from the following analytical pro 
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38 Th, Extaacrion ef the Cunk Roow.. 
5 5 ſquare write the triple root, remoyed one place to 


unber of periods whatever be found.. 


er 


1 


LE * 
* 


he right hand, and call the ſum of theſe the diviſor. 
5. Deck how often the diviſor may be had in the re- 


| fol bend. excluſive of the place of units, and write the 


reſult in the quotient. 
6. Under the giviſor write the product of the triple 


| ſquare of the root by the laſt quotient figure, ſetting 


down the units place of this line, under the place of 


tens in the diviſor; under this line write the product 


of the triple root by the ſquare of the laſt quotient figure, 
as. to be removed one place beyond the right-hand 
ure of the former; and under this line, removed one 


place for ward to the right-hand, write down the | cube | 


55 0 rr r T3 * 8 . 


: Suppoſe N, the given number, to add of two periods, and let 


the figures in the root be denoted by a and 6. 


Then a == + 34% + 346* + 8 '= N= 
en number, and to find the cube root of N is the ſame 


* as to find the cube root of a + 3a*b + 346* + 63; the 
| method of doing which is as follows: 


e gab +30 (04D =ro | 
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134 


— a 


= a. as. — 


3a²⁶ + 3ab* + 43 fAbirabend.. , * . 
n | 
And in the ſame manner may the root of a quantity confiltivg. 


, 


E 


— 


The EIS ACTION of T. Cove Roor. * 
of the laſt quotient figure, and call their tum the 1 


trahend. 
7, Subtract the ſubtrahend from. the his, and 


to the remainder bring dawn. the next period for a new 
reſolvend, with which proceed as before, and lo on till 


the whole is finiſhed. 
Note. The ſame rule muſt be obſerved for continuing 


the operation, and port; for decimals, as in the e | 
root. 
; EXAMPLES. 
1 | Required the cube root of 48228544. 


482265440364. tes > 
27 2 


nun — 


| $1230 e en : 
27 "triple 3 of 3. 
9 triple of 3. 
279 4 divifor. 


262 | triple ſquare of 3 multiplied by 6. 
324 triple of 3, multiplied by the Jquare of Ge 


216 cube of b. 


x96 56 ſultrabend. 
I 572 544 fecond reſolvend.. | 


3888 triple ſquare of . s 
3 TOY —_— 


© 3898s ſecond diuiſar. 


15552 triple ſquare of 36, muliplied by. 4. 


1728 triple of 36, multiplied by the 
64. cube of four. *. * 


4 572344 ſecond ſubtrabend. 
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. The mT s the Cue Roor. | 


2. What i is the cube root of 389017 ? tf: 73 
3. What is the cube root of 1692727 ? tf, 103 
Y 4: What is the cube root of 27054036008 ? 


Anſ. 3002 
5. Required the cube root of 12261 abe 


„i 4968 
6. Wuat is the cube eee 146708. 483? An. 52.74 
7. What is the cube 7 root of 171. s OF 
% 5.555 Ce. 
8. What i is the cube n root of «000135? 0. 
— 05138 &c, 
9. Extract the cube root of 1 . 40. 2.3908: 
10. What is the cube root of 3432 Anſ. 3 
11. What i is the cube root of 3 ; 4 Anſ. 873 „ 


R U L. E 2. % 


1. Find, by trial, a cube near to the given number, 
and call it the ſuppoſed cube. 3 
2. Then, twice the ſuppoſed cube added to the given 
number, is to twice the given number added to the ſup- 
poſed cube, as the root of 3 cube is to the 


— required. 
3. By taking the cube of the root thus found ſor the 


ſuppoſed cube, and repeating the operation, the root 
WY be had to a ſtill greater degree of. exactnelſs. 


E x A M+ 
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The methods uſually 17 ven 8 the cube root are ſo 
exceedingly tedious and difficult to be remembered, that arithmeti- 
cians have long wiſhed for a ſhort ealy rule that would be more- 
ready and convenient in practice. Sir 1/aac Newton, Dr. Halley, 
—_ — Mr. Emerſon, and ſe other mathematicians f 
the greateſt eminence, have invented ximating rules for this 
but no one, that 1 have yet ſeen, is ſo ſimple in its form, . 

porpk: ſo well adapted for general uſe as that given above. 
That it converges y faſt * be — fhewn, as fol-- 


15 
2 Let: 
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| The EXTRACTION of the Cuns Boas: 185 


EXAMPLES, | 
i Tei is required to ſind the cube root of 98003449: 


Let 125000000 = Suppoſed cube, w hoſe root is 5003 
* 98003449 | 


348003449 ; 321006898 22 


| [r008 
348003440) 160 orte 461=corredted 
139201 3796 


2130206940 
| TSP vba 


41 2862460 
348003449 | 


73959012 


Again, ; 


C3 


. 
— erent to 
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Let N= given number, a3 = Swat cube, and æ = 


correction. | 
Then 24 + N. 2N . a) :: a: 4 + x by the rule, 


| and conſequently 24? + N +Nxa+xz=z2N N= X 4. 


or 24 f Tri X 2 T NT X a. | 
Or 2a*+2a*x +a* +44*x+6a*x *+4ax* +x*+—=2aN+a% þ 
and by tranſpoſing the terms, and 3 by 2a | of 


N + 305 * + gas? FE IM +=, which by neg- 


lefting the terms x3 + 775 as deing very ſmall, becomes N 


z a 


1 : " , 3 f 8. i 7 

_ : . . ] 5 9 5 6 
F | N ande the ek 
4 8 * a 0 Roo . S — 8 r * 4 i © #3 4 * 5 


e let 979721 182 = -ſappoſtd cube, w_ roal ts 46 1. 


2 


4 - 85 4 12 ü 
2 CEE { bt 17 => F 4. 111 E 3 11 25 1] 


Then « 979728 i 8600344 = echor 81 


. » 188586805 
98003440 222 eee 
3233977877 15 0e 2 461 
461 C44CCCSH 
2 293979979 e 


1576387474 
228 


Wb 2933478007 135524355419(461,04903778 nearly 
1175791244 


8 828885 91 
680866 


1444518 
1175791244 
28558635560 

| © © 2645530299 
: 2 
„ Gul £ "Se 


* 


r 
. 


. — Socom 


F 7934077 p 
& 2” 35 7 2 * 2 2 * f 203723407 67 *; 
| x 5 n A 


1 * 
T8 * & 


2 * * WT” * 


= 242 + MP + Zar + x3 = > this nid vibe of þ + - 

E. I. 

; e e yas Degen 20 en rer 

ng he it from the late Mr. James Dodſon at the time he was 
eee 2 of Chriſt's Hoſpital, | 
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2. What is the cube root of 1 157 7464 ? W7; 4 
What is the cube root of 1645665927 An 548 


What is the cube root of 67337 097 123 7 7 8. 765 


| What i is the cube root of 1990 1021698 4, 447%, 
| Anfe 19.2 8 He. 
6. What! is the cube root of + | Anſ. «7 Is Ss c. 
en 7. What i is the cube root of "006g761218t. WR 
| I 19107 Ce. 
* $5 What i is the cube root of 1171 8 Au. 42 89097 


To EXTRACT THE ROOTS oF - POWERS IN 
GENERAL. 


Wee OE. 


1. Prepare the given number for extraction, hs point- 
ing off from the units place as the root required directs. 

2. Find the firſt . of the root by trial, and ſub- 
tract its power from the given number. 1 — 
3. To the remainder bring down the ficſt figure in 
the next en and call it the Err 


2 2. In- 


— 


* 2 *** 


* 


® This uk will be ralliclgnrly obvious from the work in 
the following example: 


Extract the eube rot of 46. T6400 4964-64. 
a + 64a 40a W ＋24—4 


| ae eee Pino k — 229885 + 3 — ⁵ m AAACN Ht rat 
ROY @ ICE + rate +26; g 
2 
4 T2& X3 1 124 TI) —12 482 7 
4 . 
| S | 


| | 8 


_ a 
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I 3 Involve the root to the next inferior power to 
that which is given, and multiply it by che number de- 
noting the given power for a diviſor. 
f 
the dividend, and the quotient will be another figure of 
the root. 


6. Involve the whole root to the given power, and 


ſubtract it from the given number as before. 
Bring down the firſt figure of the next period to 
| the remainder for a new dividend, to which find a new 
diviſor, and ſo on till the whole is finiſhed. 


| ExAMPLES. 
x. What is the cube root of 53157376? 
$3157376(376? 
N | #7 = 3 


3 X 35 27)261 dividend 


4 


30653375 


3 * 32 $107)25043 fund dividend 
53157376 


* 


2. 3 is the biquadrate root of 19987173376? 
Anſ. 376 


1 i 
W Py * EY 2 


— » = * 7 


= The extraQing of the roots of high powers s by this rule will 


be found a tedious operation, and will be made ule of only by thoſe 
who are not acquainted with other metheds. 
When the index ot the power whoſe root is to be ſubtracted is a 
Y owe — the following rule will be ſerviceable: _ 
= ake any two or more indices, whoſe product is the given index, 
3 and extract out of the given n a root anſwering to one e 
| indices; 


ind how many times the diviſor may be had i in 


3. Extract 


«1 6 9 
— * 


s 1 0 P 1 0 0. 189 
3. Extract the ſurſolid, or fiſth root, of 307682821 [ 


057 15625. Anſ. 3145 
7 Extract the ſquare cubed, or ſixth root, of 
4357 28381009267809889; 64416 5 Anſ. 27534 
5. Find the ſeventh root of 34487717467 307513182 
492153794673. Au. 32017 
6. Find the eighth root of 11 21016287 32047623624 
4 "5 Fo Anſ. 13527 
7. Find the ninth root of 9763596029890 3960279 
630298890. Asſ. 2148. 720 


POSSI THO MK | 
Poſition is a method of performing ſuch queſtions as 


cannot be reſolved by the common dire rules, and-is 
of two kinds, called ſingle and double. 


SINGLE POSITION. 


Single poſition teacheth to refolve thoſe queſtions whoſe 
reſults are proportional to their ſuppoſitions. 


— 


— 


indices ; and then out of this root extract a root anſwering to ano- 
ther of the indices, and ſo on to the laſt. 

Thus, the fourth root = ſquare root of the ſquare root. 

The ſixth root = ſquare root of the cube root, &c. 

The proof of all roots is by involution, or caſting out the nines 


as in multiplication. 
The following theorems may * be found uſeful in extract - 


— . . . 
ing the root of nnr, of > 7 * 73 1 * 
1 1 — 
_ 37.4] 2 
= or, univerſally, 7 2 0 — e — 71 
b n | ant 5 
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4. Involve the root to the next inferior power to 
- that which is given, and multiply it by the number de- 
noting the given power for a diviſor. 


ind how many times the diviſor may be had in 


5. 
the dividend, and the quotient will be another figure of 
the root. 


6. Involve the whole root to the given power, and 


ſubtract it from the given number as before. 

7. Bring down the firſt figure of the next period to 
| the remainder for a new dividend, to which find a new 
diviſor, an on till the whole is finiſhed, 


. 
x. What is the cube root of 53157376? 
531873760376 
„ 8 | 27.3" 


* X os 27)261 dividend 


30653375 


5 * 32 4107) 25043 * dividend 
a ©; {ORE 53157370 


0 | 


2. What is the biquadrate root of 19987173376? 
Anſ. 376 
3. Extract 


i » == 


" 1 % 
> 4 
” 4 — 
— 4 $5290 
Vc . 


The extracting of the roots of very high powers by this rule will 
be found a tedious operation, and will be made uſe of only by thoſe 
who are not acquainted with other methcds. 

When the i ot the power whoſe root is to be ſubtrafted is a 
ee number, the follow owing rule will be ſerviceable: _ 
ake any two or more indices, whoſe product is the given index, 


and extract out of the given * a root anſwering to one of theſe 
indices; 


* n . = 
8 * 
7 2 


Since pos r o u. 189 
fe Extract the ſurſolid, or fifth root, of 3076828211 


05715625. | Anſ. 314 

4 Extract the ſquare cubed, or ſixth root, — 
4357 2838 1009267809889; 64416 „ 27534 

5. Find the ſeventh root of 34487717467 307513182 
4921537904673. Anſ. 32017 5 

6. Find the eighth root of I 121016281 32047623624 _. 
6497942460481. An. 13527 

7. Find the ninth root of 97637960298907 3960279 
n Anf. 2148.7 201 


CT 


Poſition is a method of performing ſuch queſtions as 
cannot be reſolved by the common direct rutes, and is 
of two kinds, called Angle and double. > 


SINGLE POSITION. 


Single poſition teacheth to refolve thoſe queſtions whoſe 
reſults ; are proportional to their ſuppoſitions. 


—_— 


— — 
— 


indices ; and then out of this root extract a root anſwering to ano- 
ther of the indices, and ſo on to the laſt. 

Thus, the fourth root = ſquare root of the ſquare root. 

The ſixth root ſquare root of the cube root, &c. 

The proof of all roots is by involution, or caſting out the nines 
as in multiplication. 

The following theorems may RO be found uſeful in extract- 


= a " 
ing the root of a vulgar fragen, "- 8 = 12 = ————3 

3 775 2 

. 
8 
on, univerſally, 7 _ 1 WP b — ne; 
n a 
b 1 


Ys «RX TL 1 
wo 8 ** EW *s 
. = q Y 3 F ? 
- + l n 
1 ” & 
* 
- 


0 S1 EN Pos f TI 0. 
BEER RU LF,” | 

1. „Take any number and perform the ume opera- 

tions with it as are deſcribed to be 2 ro in the 
— 

2. Then ſay, as the n of the operation is to the 
poſition, fo. is the reſult in the queſtion to the number 
| 8 

. EAant 5 5 
1. A's s age is double of B's, and B's is triple of C's, 
and the ſum of all their ages is 140: what is each per- 
ſon” 8 age ? 


Sappoſe A's age to be 60 
Den will B's 2 — 30 


Aud C' = = 10 
100 2 . 
140 X 60 


100 
Confeg. . S 
; ow | | And 22. = 14 = C's 


LR. — S 


140 Procf. 


= 84 = A age. 


| M 100 : 60: : 140: R 


2. A certain ſum of money is to be divided between 


4 perſons, in ſuch a manner, that the firſt ſhall have 3 


, of 


2 4 ” 4 
. OA * : * * 3 * CI , + 1 * — 


tl 


* Such queſtions properly belong to this rule as require the mul- 
tiplication or diviſion of the number fought by any propoſed num- 
ber; or when it is to be increaſed or diminiſhed by itſelf, or any 
par ts of itſelf, a certain propoſed number of times. For in this 
caſe the reaſon of the rule is obvious; z it being, then, evident, that 


the reſults are propoi tional to the ſuppoſitions. 
Thus, 


Jer 


t\ 


a. ww ty 


PR 
— 17 2 . 


% 
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of its the ſecond 4 ; the third 3; and the fourth the 
remainder, which is 28 4. : what was he ſum tt 
Anſ. 1121, 
. A perſon alter pending; 3 we 1 of his money had 
60 J. left: what had he at firſt 2 - Anſ. 1141. 
4. What number is that which being inereaſed by 4, 
: and 4 of itſelf, the ſum ſhall be 125. Anſ. 60 
5, Aperſon bought a chaiſe, horſe and harneſs, for bol.; 
the horſe came to twice the price of the harneſs, and the 
chaiſe to twice the 1 of the horſe and harneſs: What 
did he give for each? Anſ. 131: 65. 84. for the horſe, 
61. 13s. 4d. for the Bere, and 40l. for the chaiſe . 
6. A veſſel has 3 cocks, A, Band C; A can fill it 
in 1 hour, B in 2, and C in 37, : in what time will they 
all fill it together? _ | Anſ. 11 T hours. 


DOUBLE. POSITION. | 
Double poſition teacheth to reſolve e * making” 


two ſup; zofitions of falſe numbers. | 
| HP ee 


1. Take any two convenient numbers, and proceed 
with each according + to the conditions of the 2 


2. Find 
ot — IPO YO — — 
„ ua : a : 
* 2 1 


Note, 1 may be made a conſtant ſuppoſition in all queſtions z and 
in moſt caſes it is better than any other number, 


The rule is founded on this ſuppoſition, that the firſt error is 
to the ſecond, as the difference between the true and firſt ſuppoſed. 
number, is to the difference between the true and ſecond {i 
number: when that is not the caſe, the exact anſwer to the 
queſtion cannot be found by this rule. 

That the rule is true, according to the ſuppoſition, may be thus 


demonſtrated. Let = 


B nd 
% 2 | 
— 2 
„ 


102 Deus i z POST I Oo . 
2. Find how much the reſults are different from the 


reſult in the queſtion. 
3. Multiply each of the errors by the contrary ſuppo- 
ſition, and find the ſum and difference of the products. 
4. If the errors are alike, divide the difference of 
the products by the difference of the errors, and the quo- 


tient will be the anſwer, 
If the errors are unlike, divide the- ſum of the 


. 
products by the ſum of the errors, and the quotient will 


be the anſwer. 


- Note, The errors are faid to be alike, when they are 


both too great or both too little; and unlike, when one 
is too great and the other too little. 


E x AM L E Ss. 


x. A lady bought tabby at 45. a yard, and perſia ian at 
25. a yard; the whole number of yards ſhe bought 


were 8, and the whole price 20 .: how many me 


had ſhe of each ſort ? 


6 


Let A and Bbe any two numbers e from a and 6 by ſimi- 
lar operations; it is required to find the number from which N is 


roduced by a like operation. 
. 8 = number required, and let N —A = r, and N 1 


ben, according to the ſuppoſition on which the rule is founded, 


Tis: x—a:x=—b, whence, by multiplying means and ex- 
tremes, 7x b = ſx — ſa; and by tranſpoſition rx . = Tb — | 


K's — 72 


fa; and by diviſion x = = number ſought. 


F aww F 


Again, if r and 4 be both negative, we ſhall have=r:—5::x | 
-a: x — b, ee eee fo 0 og + /a; and rx — ſx 


= rb -a; from from whence x = - — as before. 


— 
In like manner, if 7 or 5 be negative, we ſhall have, 2 


= — — by working as before, which is the rule. 

Note, it will be often advantageous t to make 1 and © the ſuppo- 
ſitions. | 
* 25 Suppoſe 


5 D * BLE PosTTION. 703 
uppoſe 4 yards of tabby, value 1 5. 
. my — , 


j Sum of their values 24 
So that the firſt error is + 4 
Again, ſuppoſe ſhe had 3 yards of tabby at 125, 
Then foe * have 5 yards of per ſian at 10 
Sum e their values he 
8. Fe the fecond error is +2 


Then 4— 2 = 2 = difference of the errors. 
Alſo 4 Xx 2 = 8 = produ8 of the firſt ſup- 


JEL tion and . error. 
85 n produce of the ſecond 
ſuppoſe tion by the 5557 error. 
| And 12 — 8 = 4 = their . 
I bence 4 = 2 = 2 = yards of e. J the * 
| And B—2=b = yards of perſian. * 


2. Two perſons, A and B, have both the ſame in- 
come; A ſaves 5 of his yearly ; ; but B, by ſpending 50/. 

per annum more than A, at the end of 4 years finds him- 
| ſelf 100. in debt: what i is their i income, and what do 
they ſpend per annum ? ' Anſ. Their income is 1251. 
per ann, alſo A ſpends dea and B 150 l. per ann. 
3. Two perfons, A and B, lay out equal a of 


n Pe 2 N 
Ys an „ EE na we LEO edt 8 Ea. a, ae WP n MY 3 2 ; 
* % "2 d : A 1 2 ftv . es ff) 2 5 Ez” * 
I ö I - * * 3 . ** 8 * a As F * 2 2 oo of * 
8 2 8 5 3 1 5 * 9 . 7 . * be 4 
4 * - I] = =” * A * F 
4, 5 by 9 3 7 
* 


money in trade; A gains 1261. and B loſes 871. and 


'A's money is now double of B's: what did each lay out? 

Au. 300 l. 
4. A labourer was hired for 40 days, upon this con- 
Aton. that he ſnould receive 20 d. for every day he 


= wrought, and forfeit. 10d. for every day he was idle: 


now he received at laſt 2/. 15. 8d. : how many days did 
he work, and how many was he idle ? Anſ. wrought 
39 days, 'ond was ale 1 10. n 


1 | "$8 


0. Of PenmuTATION and COMBINATIONS, 


: . . 
by : * 


diffetent quantities, one out of every 0 and combine | 


are the ſame — of quantities, and the ſame repe- | 


. * "I WY * „ = tet y 
OY he, Rs * 3 * CES — — r * «4 2 n , 
. 64 hoo! 9 e 

; y RY RS +. ae ek 2 % <4 P 
3 1 N * Tin 
, "2% 
* - 1 


5. A an has two horſes of conſiderable value, 
and a ſaddle worth 50 l.; now, if the faddle be put 
on the back of the firſt horſe, it will make his value 
double that of the ſecond; but if it be put on the 
back of the ſecond, it will make his value triple that of 
the firſt: what is the value of each horſe? 

Anſ. One 30 l. and the other 40 l. 

6. There is a fiſh whoſe head is 9 inches long, and his 
tail is as long as his head and half as long as his body, 
and his body is as long as his tail and his head : what 
is the whole. length of the fiſh ? Anſ. 3 feet 


Or PERMUTATIONS AND COMBINAT IONS. 


The enipbination of quantities, is the ſhewing how often 
a leſs number of things can be taken out of a greater, 
and ccmbined together, without conſidering their places, 
or the order they ſtand in. 
VPhis is ſometimes called e/4in or choice; and here 
every parcel muſt be different from all the reſt, and no 
two are to have preciſely the ſame quantities, or Wings. 
The permutation of quantities, is the ſhewing 
many different ways any given number of — — 
be changed. 125 
This is alſo called variation, alternation, or changes; 
and the only thing to be regarded here is the order they | 
ſtand in; for no two ET are to have all their quan- 
tities placed i in the ſame ſituation. 
The compoſition of quantities, is the taking a given | 
number of quantities, out of as many equal rows of | 


ing them together. 
ere no regard is had to their places; and it differs 
from combination only, as that admits of but one row | 
of things. 
Combinations o of the ſame ferm, are thoſe in which there 


titions: 


c PanmuTATIONS and COMBINATIONS. 199 
titions: thus, abcc, bbad, deef, &c. are of the ſame 
form ; .but abbc, abbb, aaccy Sc. Are. of different forms. 


PR O B. 1 


'To find the number of permutations, or changer * 
can be made of any given — of things all fern | 
from each other. 


R U L E.,* 

Multiply all the terms of the natural ſeries of num 
bers, ow 1 up to the given number, continually toge- 
ther, and the laſt product will be the anſwer requi 

EXAMPLES. 


1. How many changes ny be rung on 6 one 


Or, 1 dan, 6 = 720 the ay 
| 2. For 
—— —— — — — 1 — ' w 


The reaſon of the rule may be anne l any one thing a 


is capa 7 poſiti 1 Any 


* 


cee 
2. For how many days can 7 perſons be placed in a 
different poſition at dinner? Anſ. 5040 days 
3. How many changes may be rung on 12 bells, and 
- how long would they take in-ringing, ſuppoſing 10 
changes to be rung in 1 minute, and the year to conſiſt 
. of 365 days, 5 hours and 49 minutes ? Anſ. 479001600 
changes, and 91 years, 26 days, 22 ho. 41 min. 
| 4. How many changes may be made of the words 
in the following verſe? Tot tibi ſunt dotes, virgo, quot 
Pura cle.  Anf. 40320 changes. 
Any number of different things being given; to find h 
many changes can be made out of them, by taking any given 
number of quantities at a time, 
R U L E. 
Take a ſeries of numbers, beginning at the number 
of things given, and decreaſing by 1 to the number of 
2 : quantities 


8 . tie dk tl 6 ht 4 * AMC. 4 
” K „ =_ — — __ 


— . mg 


Any two things à and 5, are only capable of two variations; as 
ab, ba; whoſe number is expreſſed by 1 x 2. 

If there be 3 things a, 6 and. c; then any two of them, leaving . 
out the 3d, will have 1 x 2 variations; and conſequently, when 
the 3 are taken in, there will be 1 x 2 x 2 variations. | 

In the ſame manner, when there are 4 things, every three, leaving 
out the 4th, will have 1 x 2 x variations. Then, taking in ſuc- 


ceſſively the 4 left out, there will be x x 2 x 3 x 4 variations. W -. 

IF And fo on as. far as you pleaſe, 8 7 
I »This rule expreſſed in terms, is as follows: m x m —1 x , ; 
| 1 — 2 „ m—3 Sc. ton terms; where m = number of things £4 
given, and z = quantities to be taken at a time. 

In order to demonſtrate the rule, it will be neeeſſary to premile } 

. the following | : | L 

| L E M M A. f 


The number of changes of m things, taken # at a time, is equal 
to n changes of n — 1 things taken 2 — l at a time, 
Demon. Let any 5 quantities @ 6 ce be given. 


Fuſt, 
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quantities to be taken at a time, and the product of all 
the terms will be the anſwer required, 


Exx AMI ES. 


| cs _— many changes wy be * with 3 bells out 
. © | 
0 


4 


"7 
4 


Or, 8 x 7 x 6 (= 3 terms) = 336 the anſwer. 
2. How many words can be made with 5 letters of 
the alphabet, admitting that. a number of conſonants 
may make a word? 770 _ Mats 


_ 


Firſt, leave out the a, and jet V = number of all che variations 
of every two, bc, bd &c. that can be taken out of the 4 — | 
quantities þ c de. bs 

Now, let @ be put in the firſt place of each of them, a b ca 5 4 | 
Ec. and the number of changes will ſtill remain the ſame; that is, 
E * 3 variations of every 3 out of the 5, abc 4 e, when. 

a 1s fir | 

In like manner, if 6, c, 4, e be ſucceſſively left out, the number 
of variations of all the two's will alſo v; ; and putting 6, c, d, e 
reſpectively in the firſt place, to make 3 quantities out of 5, there 
will ſtill be v variations as before. | 
But theſe ae all the variations that can happen of 3 things out of 
*5, when a, 5, c, d, e are ſucceſſively put firſt ; and therefore the ſum 
of all theſe is the ſum of all the changes of 3 things ont of 5. 

But the ſum of theſe is ſo many times v as is the number of 
things; that is 5, or mv, = all the changes of 3 things out of 
5. And the ſame way of reaſoning may be applied to any num» 
bers whatever, 

Demon. of the rule. Let any 7 things a b de g be . and: 
let 3 be the number of quantities to be taken. 
Then m = 7-and #= 3. 

Now, it is evident, that the number of changes that can be made : 


by taking 1 * out 3 5 2 wilt be 5, which let = v. 
1 Nn 


9 Arn "I" Nen > 8 4 
DP ies oy nn ,, R 9 
7 * 9 e 4s n e 3 2 * 5 
F "I Va ; * n n 
8 3 FIT 2 
. Ts * 
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* 


: Any number of things being given; whereof there are ! 

cveral given things of one ſort, ſeveral of another, &c, | * 

Je find bet many changes can be made out of them all. g 

L N . 5 

1. Take the ſeries 1 Xx 2 x 3 * 4 &c. up to the 0 

number of things given, and find the product of all tie 

„ > | 

a a — 4 


Then, by the lemma, en 6 and # = 2, the number of 
changes will = zw = 6 x 5; which let = va ſecond time. 

Acain, by the lemma, when n = 7 and xz = 3, the number of 
changes = mo =7 x ©'x 5; that is jv =# X - 1 „ 7 
12, continued to 3, of # terms. And the ſame may be'ſtiewn | 
for any other numbeis. | | 

| |  IX2X3X4X5 &c. tom 


5 This rule is expreſſed in terms thus — 
| Ixz x Z&CtoÞXIX2X 3&c. o 9 
Ke. z where m = number of things given, p = number of things of 
the firſt ſort, q = number of things of the ſecond ſort, &c. 
The demonſtration may be ſhewn as follows: 
Any 2 quantities, à b, both different, admit of 2 changes; but 
if the quantities are the ſame, or a b becomes & a, there will be 
only one alternation ; which may be expreſſed by - - - 
8 Any three quantities, @ h c, all different from each other, afford 
S variations; but if the quantities are all alike, or a ; c becomes 
2 à a, then the 6 variations will be reduced to x; which may be 
expreſſed: by === 5 = 1. Again, if two of the quantities 
only are alike, or a b c becomes @ ac; then the 6 variations will 
be reduced to theſe 3, a a e, ca a, and a ca; which may be ex- 
A b IX2X3.. 5 ä 


— 


| „ | | 
1X 2 | | 
Ar y four quantities, @ 5 c &, all different-from each other, will 
admit of 24 variations; but if the quantities are the ſame, or ab e d 
beccmes a a a a, the number of variations will be reduced to one; 


IX2z2X 3X 3 W 
* 77 2 4 1. Again, „„ 
| | only 


which is = 


„ 
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2. Take the ſeries 1 * 2 ͤ„ 3 X 4 Cc. up to the 
number of given things of the firſt ſort, and the ſeries 
T1 2. X 3 * 4 Cc. up to the number of given things 
of the ſecond ſort, &. Eo. 

3. Divide the product of all the terms of the firſt ſeries 
by the joint product of all the terms of the re- 
maining ones, and the quotient will be the anſwer re- 
quired. ; 

EXAMPLES 
1. How many variations may be made of the letters 
in the word Bacchanalia ? „% 
1 x 2(= number of c't) =2 . 

I X2 * 3 * 4(= number of 48) = 24 | 
1 X2XZ3X4X5X6x7x8X9% 10X 11 
| (= number of letters in the-word) = 39916800 

2 * 24 = 48)39916800(38 31600 the anſwer. 


| 2. How many different numbers can be made of the 
following figures, 1220005555? Anſ. 12600 


* — r — 


— 


— * * hag 


only are the ſame, or a 6 c d becomes a a a b, the number of yaria- 
tions will be reduced to theſe 4, a a ab, a a b a, abaa, and b aaa; 
8 1X 2 X 3X 4 1 2 
which is = anne” = 4+ And thus it may be ſhewn 
that if two of the quantities are alike, or the 4 quantities be a a b 
the number of variations will be reduced to twelve; which may be 
expreſſed bj — —— L = 12. 1 
And by reaſoning in the ſame manner, it will appear that the 

number of changes which can be made of the quantities abbc cc 
5 ;  IX2X3X4X5X6 

is equal to 603 which may be expreſſed by 
ER” : IX2XIX2X43 
= 60; and ſo of any other quantities whatever, 


K 4 3. What 


* 


_—_— 


ing muſical Mogan, fa, Ja, fa, ſol, feb la, * fa? 


Kc. to the laſt ; and ſo on till they are a 


 three's. 
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3. What is the variety in the ſucceſſion of the follow- 
tif. 3360 
0 B. . 


* find the changes of any given number of things, © 
taken a given number at a time ; in which there are ſeveral 
given things of one- fort, ſeveral of. another, &c. 


V U . 


1. Find all the different forms of combination of all 
the given things, taken as many at a time as in the 


queſtion. 
2. Find the number of changes in any form, and 


multiply i it by the number of combinations in that form. 


Do the ſame for every diſtin form; and the ſum | 


of all the products will give the 'whole number of | 


changes 


.- 
» 


The reaſon of this rule is 2 from what has been * be · 


fore, and the e of the problem. 


A gule for finding the number of forms. 
1. Place the things ſo that the greateſt indices may be firſt, and 
the reſt in order. 4 
2. Begin with the firſt letter, and join it to the ſecond, third, 


fourth, Ec. to the laſt. 
Then take the ſecond letter, and 2 it to the third, Conch 
| done, always remembring 


to reject ſuch combinations as have occurred before ; and this will 


: give the combinations of all the two's. 


4. Join the firſt letter to every one of the two's, and the ſecond, 
third, &c. as before; and it will give the combinations of all the 


5- Proceed in the fame manner to get the combinations of all the 


| fours, &c. and you will at laſt get all the ſeyeral forms of combina- 
J tion, and the number in — form. | 


Ex A M- 


his * K 4 

b wy wy ds, 9 13 = r - K 

; * y rn N * , <a 5 9 11 
1 R 5 as, | / * 4 N * > * T « 0 Ar tht TX. a 1 25 
4 - — 7 WE 4% * * N rr 3 <4 oX 

1 N Wa Og * ; 3 2 2 4 24 * 2 9 N 4 3 
1 Bn, 2 wy 
: : Wh * 


* r „ _— 
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Ex AN Er 8. 


1. Howemany alternations, or changes, can be made 
of every 4 letters out of. theſe 8; aaablbecf 


No. of: forms. No. charger. 
ad; wo FE Fg PR 2, 
4.055 Z a ne ee 

e, Brac, cab FCC 


„ 4 16. 
Werfen ö 
5 3 * 14 2 | 
s © 79 =. number of changes e. 5 
5 quired, 


it; J 


2. How many changes can de made of ever 7-8 letters 
out of theſe 10; aanatbiedef  , Auf. 22260. 
3. How many different Goin can be made out of. 


1 unit, 2 two's, 3 Woe: Fs 4. four 85 and 5 five's; taken 
5-at a time? - e i * 2111. 


Þ - $9053. 407 ip 


To find the number of combinations f. any given num- 
ber of things, all di ferent from one another, taten 1 


given number ata time. 
R HL R. 
I. Take the fries 1, 2, 3, 4 Cc. up to the number- 
to be taken at a time, and find the product of all the 


terms. 2. Take . 
. | ee 1 * * 2 
This ru e, expreſſed gebraically, 1: = "x. 7” + 


&c. to x terms; where n is the number of given quantities, and 2 


\ thoſe to be taken at a time. 
Demon. of the rule. 1. Let the number of things to be taken at 


a time be 2, and the things to be combined = m. 
K: 5; - Naw. 


3 


— * he 2 1 
_— — N F 
GNI e & — 2 3 
* 8 F 
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2. Take a ſeries of as many terms, decreaſing by r, 
from the given number, out of which the election is to 
be made, and find the product of all the terms. 


— 


quotient will be the number ſought. 
; E x A M- 


_ 1 2 * 
— 


8 — 


Now, when m, or the number of things to be combined, is only 


two, as à and b, it is evident that there can be only one combina- 


tion, as ab; but if m be increaſed by one, or the letters to be com- 
bined be 3, as a, b, c, then it is plain that the nuniber of combi- 
n tions will be increaſed by 2, ſince with each of the former letters 


3 @ and h the new letter c may be joined. 


expreſſed by x + 2. 3 . 
Again, it m be increaſed by one letter more, or the whole num- 


ber of letters be four, as a, b, c, 4; then it will appear that the 
whole number of combinations muſt bg increaſed by 3, ſince with 
each of the preceding letters the new letter c may be combined. 
Tho combinations, therefore, in this caſe, will be truly expreſſed by 
3 + 2 + | : | 3 
In the * manner, it may be ſheven, that the whole number of 
combinations of 2, in 5 things, will bet +2 +3 +4; of 2, in 6 
things, 12 1314753; and of 2, in % 1+2+3+4 + 5+6, Cc. 
hence, univerſally, the number of tombinations of zz things, 


taken 2 by 2, is = 1+2+3+4+ 5 + 6 Ec. to 1 terms. 
But the ſum of this ſeries is= = + — which is the ſame as 


CY 


rk. a. - TO. 
2. Let now the number of quantities in each combination be ſup- 
poſed to be three. 4 3 > wk 3 
Then it is plain, that, when 3, or the things to be com- 


bij ed are a, b, c, thłke can be only one combination; but if a. be 


inereaſed by 1, or tHethings to he combir ed are 4, as 425 c, d, then 


Will the number of c@mbinations be increaſed by 33 
number of combin | 
: and with each two of theſe. the new letter 4 may be combined. 
The number of combinations, therefore, in this caſe, is 1.4 3+ 
Again, if m be int ealed by one more, or the number of letters 
be ſuppoſed 5 ; then the former number of combinations will be in- 
1 6, that ie, by all the combinations of 2 in the 4 pre- 


created 7 
ceding ters, a, b, cult ſince, as before, with each two of theſe 


the new letter e may be cowbued, $ 


. 
n S * N 


3. Divide the laſt product by the former, and the 


ö tt is evident, therefore, 
that the whole number of combinations, in this caſe, will be truly 


mbina ;nce 3 is the 
ins of 2 in all the preceding letteis a, 6, c, 


tt Wo on n ont. whe 2 * ne / 
V 
= £ 5 9 2 * er 
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EXAMPLES. ' 


1. How many combinations can be made: of 6 letters 
out of: 107 „ 


1 * 2 X 3 X-4 X 5 Xx 6( =the number to be taken at 
a time) =720 11 5 | 
10Xg9X8xX7x6x5(= ſame number from 10) 
= 151200 Wo | 
| 720(151200(210 the anſwer. 
1440 

„ 

720 


oO. 


2. How many combinations can be made of 2 letters 
out of the 24 letters of the. alphabet? Anſ. 276 

3. A general, who had often been ſueceſsful in war, 
was aſked by his king what reward he ſhould confer 
upon him for his ſervices; the general only deſired a 
farthing for every file, of 10 men in a file, which he 
could make with a body of 100 men; what is the amount: 
in: pounds ſterling ? Anſ. 18031572350 1. 9s. 24. 


— — 3 »„— "_ * 
2 


: The number of combinations, therefore, in thiscaſe, is 1 + 3 + 6. 
Whence, univerſally, the number of combinations of n things, 
taken 3 by 3 is 1 þ 3 1 6 10, Sc. to m2 terms. 


„ » » a A — 2 N 0 o 
But the ſum of this ſeries is Ne 2 9 which is 


| 2 
the ſame as the rule. | ; 
And the ſame thing will hold let the number of things to be taken 
at a time be what they will; therefore the number of "combinations, 
of n things, taken at a time, will = * Mens — 


1 3: +: 
a 0 K. 65 P. R.O B.. 


+ ot RIS FO , a 
8 PI 0 e 
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PROB. 6. 


7 find the number of combinations of any given num- 
ber of things, by taking any given number at a time; in 
which there are ſeveral things of one- ſort, ſeveral of ano- 
ns * 1 


R UI. E. 


5 Find, by trial, the number of different forms 
which the things to be taken at a time will admit of, 
and the number of combinations there are in each. 
2. Add all the combinations, thus found, together, 

and the ſum will be the number required. 


Kaan 


1. Let the things propoſed be a a he; it is re- 
qvice to find the number of combinations made of 
every 3 of theſe quantities. 


Forms, 1 Combinations.. 
D Oe IP Cr ß .. „ * „2 «© +. I 
4.65 a*c, b*a, b* (C 0. 019, 0:8 0 © # 4 


A eo eas. 2. ej ee Þ 


tf 


6 = num- 
ber. of combinations requit hoe 


2, Let aaa Bec be propoſed ; it is. required to 
gad the number of e of theſe quantities 
taken 4 at a time. 1 8 Anf. 10, 

3, How many combinations are there in aaa ecde, 
taking 8 at a time: Anſ. 13 
4. How many combinations are there in 4-4 4a, 
eee taking 10 at a time 
3 „ur Anſ. 2819, 
N P K O B. 7. 1 


75 \ find- the compoſitions of- any number, in an equal 
number 0 yo” » the things them/elves bring all di i 


E FO * 1 
* - "IVY <3. 3 ks ad = K 
x 4 ] 8 * 5 * * W , N * 2 _ 
>” 5 i 25 n = * „ * N " 
1 kf Ry Sw * 7 3 . 1 " 
FP % * A x > 2 * * ET I 2 
* 1 Fd 


k — 
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: R U „ 
Multiply the number of things in every ſet continual- 
ly ogether, and. the product will be the anſwer re. 


ExXAMPEES 
1. Suppoſe there are 4 companies, in- each of which. 
there are ꝙ men; it is required to find how. many Ways 
g men may, be choſen, one out of each company, | 


Again, ſuppoſe there are-three ſets ; then the compoſition of two, 
in any twe-of the ſets, being combined with every SIP of the 
third, will make all the compoſitions of 3 in the 3 ſets, That je, 
the compoſitions of 2, in any two of the ſets, being multiplied by © 
the number of quantities in the remaining ſet, will produce the 
compoſitions of three in the three ſets ; which is, evidently, the con- 
tinual product of all the three numbers in, three ſets, And the 
ſame manner of reaſoning will hold, let the number of ſets be what 
it will. 2. E. D. = a . 4 

The doctrine of permutations, combinations, Cc. is of very ex- 
tenſive uſe in difiarent parts of the mathematics; particularly in the 
calculation of annuities and chances. The ſubject might have been 
purſued to a much greater length; but what has been done already 
will he found ſufficient for moſt of the purpoſes to which things of © 
this nature are applirable. | 


a = _ 
I FIG” ol 2 ** 
K 8 4 „ : K 9 R 4 * 
ay I * * A 95 T0 ” i - 
2 * ; W * | 
EY 99-2 $ * 
4 85 * \ 
4 


= 


2 * 2 . > 9 A Tb 2 2 a * 5 i — 2 Ko Yet ; 4 
. * de a - 5 $a" 8 « T : * 5 2 8 5 2 1 2 "af 
_—— - * — 1 
% F - 4 
8 , hy ; 
5 C A N G E. 
£ . . > . * * . 
2 e * >. F © 0 5 
2 : I 
* « , ; 


. Suppoſe there are 4 companies; in one of which EN 
there are 6 men, in another 8, and in each of the other 
two, 9 what are the choices, by a compoſition. of 4 


men, one out of each company? A. 3888 7 
3 How. many changes are there in throwing g, dice? and 
Anſ. 7776 En 

= Ts : 
EXCHANGE. | by 


Exchange. is the method of bartering the money of ſter 
one place for-that of another, and conſiſts in finding 
what ſum of the money of one country will be equal: 
to any given ſum of another, according to a certain: 

iven courſe of exchange. ES 

© The courſe of exchange is ſuch a variable ſum of the 
money of one place, as is propoſed to be given far a cer- 
tain conſtant ſum of that of another. 

The par of exchange is that quantity of the money of - 
one country, which is. intrinſically equal to a certain | ſte 
quantity of. the money of another; and it is one of. 
theſe that is the conſtant ſum to which the courſe is 
compared. | | 

. The money in the banks of foreign places is finer. 
than that which is current in thoſe places; and the dif- 
ſerence between any ſum as it is valued in the one or 
the other is called the ago. 

The money made uſe of in exchange is generally.ima- 
ginary; and in moſt places differs very widely from 

in which they keep their accounts. It is 
alſo to be obſerved, that in many places, the money 
made uſe of in exchange, and the money which is cur- 
rent, is very different, as well as that of banco and 
current. | x 

All the operations in exchange may be performed by, 
the rule of three and praftice, 


ENGLAND, 
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ENGLAND, wrirn HOLLAND, FLANDER 
and GERMANY. 85 


Accounts are kept in theſe places in guilders, ſtivers 
and pennings; or in pounds, ſhillings and pence as in 
England. ” | 255 | 

The money of Holland and Flanders is. diſtinguiſhed 
by the name of flemiſp, and they exchange by the pound 
ſterling. 


8 pennings) grote or penny 
3 ſtiver 5 

6 ſtivers (chilling 

20 ſtivers make one £4 in or guilder 

22 florins I tix-dollar 

6 florins pound flemiſh. 

Exchange from 33s. 64. to 36s. 6d. flem. per pound 
ſterling. 5 


Agia from 3 to 6 per cent. ſor current. 
Fo turn current money into banco. 


U 


As 100 with the agio added to it, is to 100, ſo is any 
given ſum current to its value banco. 


To turn banco money into current. 


. 


As 100, is to 1c with the agio added to it, ſo is any 
given ſum banco to its value current. | 

Note, The exchange is ſuppoſed to be made in bank 
money, and therefore current money muſt always be 


turned into banco before the exchange can be made. 
Ex A- 


=y A 1 —_ et r R 1 * n N EE REIN x g 363 = 
\ ES © 5 - * * - - 9 "3 * 3 vs of - T3 *& 8 WT. 2 : LE, 2278 >, N 
9 — ke 71 
DN : ; - x \ 4 
- : ” x 
N ” 
2 7 PY * ® 8 * 1 : 
3 * *s 528 3 1 
_ b . 5 4 K 
; 5 4 1 3 
FR 
— — N , - 
2 
* 8 3 IE 
+ EY 


EXAMPLES... 


exchange at. 34%. 34: flemiſh per pound ſterling ? 


g6/, 6s. 11d. 

10%. 15 * 1 
OF 16 1- 12 

104. i 1 

Id. 7, — 8 - + 


— 


| 164.- 19. 10 
6 


7009 Fg” _— 
Awe. g8g for. 19/1. 


* exchange 35s. 4d. 7 flem per J. ſterling? 
Anſ. 2603 Fix-del. 18/1, 1 gr. 5 pen. 
. 3: In 37 58 flor. 15%. current, agio 5 & per cent. how 
5 pounds ſterling, exchange at 35 5. 11d? 
Anſ. 330. 5s. 24d. 
1.36 Th 4561. $4. ſterling, how many rix-dollars Cur-. 
rent, agio 4.5, exchange 36s. 12d. f 


3 at 358. Gd. flemiſh per pound ſterling? 
Anſ. 2541. 18s. 12d. 


6. In 290. 145. 104 ſterling, how many pounds 
femiſh ; exchange at 33s. 107. flem. per pound ſtei- 
Iing; and agio at 42 per cent! . Anſ. 51 3l. 145. 14d. 


7. In 805]. 15s. flemiſh, how many pounds ſter- 
fag z the agio being 4. per cent, and exchange. 345. d. 


— 


8. The 


q 1 r K r W 9 N _ 
: 9 LY * OE "x. "FEI $5. PTS. r Wy Ft 
y TW RY f 
2 f N + 5 1 
4 A 1 4 7 & Yo - 
EE» 


2. In 612). 145. 91d. ſterling, how. many EN | 


Anſ. 2069 rix-dol. 2 flor. 10%. -4 
. In 2714 guil. 15 ft. how many pounds outing 3:3 


flem, per 42 ſterling? Anſ. 449% 25. 84d. | 


t In 961. 6s, 11d. ſterling, how tiny «Serine, de. 


„ 
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8. The courſe of exchange, this day March 29, 1779, 


bdetween London and Amſterdam is 345. 3d. at 2 2 


uſance, what ought Amſterdam to give at fight, ſup- 
poling the intereſt of money to be 4 per cent.? . 
| C 5 q 3 | Anf. 33 5. IIS d. 


H A M B R O. 
They keep their aceounts at Hambro in marks and 


ſols lub, and exchange by the pound ſterling as ia 
Holland © inn £57 ſme, 9 + 


2 deniers gros) Ii fol Jubs 

6 fol lubs Ii fol gros 

16 ſol lubks mark „ 
2 marks make one A grittle, or Hambro dollar 
3 marks „ _cERE. 

71 marks livre gros, or pound flem: 


Exchange from 325. to 35s. flem per l. ſterling. 
. © Mgio from 18 to 20 per cent. for current, and from 30 
to 35 per cent. for ſlight. F : 


RR nds 4 
I. In 3459 mar, 10/6). I. banco, how many pounds 
ſterling, exchange 36 /ol. g. 1 den. per pound ſterling? 
36 ſolg. 1 den. 11. :: 3459 mar, 10% gr. 
12 . oe 5 


433 6V»n m 
: 5 n 
55354 
433)110708(255 Fa 1 
1 2410 b 
1458 
293 
— 


Anſ. 2551. 135. 6 %. ce. 


—_ FRANCE. 


7 
Ke. exchange 36ſol gras. I: den. — pound ſterling? 


An. 3459 mar. 10 ful l. 


4 "Y In 5361. ſterling how many marks; exchange at 


36s. 4d. flemiſh per pound ſterling ? 
Anſ. 7303 marks. 


| 4. Is 1291. 35 „ 44. ſlerling, how many Hambro 


marks,” mis at 325 fok rs per pound ſterling ? 
* 1841 mar. 145 ſol lub 


5. In 3065 riz-dell. 23 fol. how many pounds 


ſterling, exchange at ov gros 8 den. per pound ſter- 
ling ? 8 2 ; Anſ. 750k 145. 74, 


6, In 585 75v-dall, 1 ſol gros, liebe _— agio | 


4 72 per cent. exch gros, 85 den. how: man 
| pounds lin 3 1 


ug? | 
7. In 9341 1 244. ſterling, haw many rix- dollars, 


Ac. current exchange at fol gros, 944en.. agio 1181 
; > 1p 4672 rix- dull. 22, ſol lulu 


8. In 1075 marks, I4 al lubs current, agio 87 per 


cent. and 384 dol. 2 ful gr gros flight, agio 43 per cent. ex- 
— fol ger, 7 de. how many pounds ſterling ? 


"0m * «6 Ui 


FRANCE. 


Accounts are kept in France in livres, ſols and deniers,. f 


and they exchange by the crown tournois. 


12 deniers ſol 
20 ſols livre 
3 Iivres ecu, or crown tournois 
10 livres piſtole 
24 livres louis d'or, or guinea 


Exchange from 304. to 324. ſterling per ecu. 


ExAM- 


A > a * _— 


Arn, ð 


EXAMPLES. 


Fe Reduce 3989 /iv. 136. 9d. into pounds ſterling, 
exchange 3149. per ecu. KT, 23 
3 liv. 4. d. 
A 
£329 - 17 - IT — 


” — 
30 is F 166 4 - 82 
1 ff $5 - 10 © TS 
315% - 02 


is 


173. $.- 23. the anſwer. 


2. In 471. 175. 44d. ſterling, how many livres 
tournois, exchange at 313d. ſterling per ecu? 
MM | Anſ. 10785 liu. 11 /. 10 den. 
8 Fa In 7711. 175, 6d. ſterling, how many French 
piſtoles, exchange 204d. per ecu? MAnf- 1800 
4. What comes 732 /iv. 138. 11d. to in London, at 
574d. per crown at — eaux? Anſ. 584 105. 34d. 


» > 7 | 
Accounts are kept in Spain in piaſtres, rials and mar- 


| vadies, and they exchange by the piaſtre or piſo. 


23 marvadies of plate 


4 marvadies vellon, *1 255 
{ quarta 


81 quartas, or 
34 marvadies vellon J | = | rial vellon 
16 quartas, or EEE PO 5 
34 or of plate F S rial of plate (or dollar 
8 rials of plate E | piſo, piaſtre, piece of $ 
5 piaſtres | Spaniſh. piſtole 
| doubloon 


2 piſtoles 
Exchange from 38d. to 424. fterling per piſo. 
| - Ex Au- 


a= P oA TVO AR. 


EXAMPLES. 
1. In 9564 rials of plate, how * * Kung. oy 


exchange at 414d. per piſe ? des 
8)9764 rials plate 
1220 10 

4. — — — 

40 15 203 8 - 4 
Y „„ $5. 
. $345 2 - 10 10.4 

+ of 1 3 - 8 

3453 - - 12 3 


212“. 197. 04 "the anſwer. 


2. In 8756 rials vellon, how many rials of plate? ? 
Anſ. 4651 rials plate, 10 an | 
3. 1 4657 rial lin, 10g. how many rials vellon? | 
56 
4. In 89641 guartas, how many pounds ſterling, 
. at 391d. per piaſtre? Anf. 115. 5s. 224 = 
5. Reduce 7869 rials vellon, 19 mar. into N e 
fecrling, exchange 41; 24. ſterling per piſo. 
Anſ. gol. 76. 3id. | e 
6. In 891. 25. 11d. ſterling, how many rials of 
plate, &c. exchange at 4079. per piece of eight? | 
Anſ. 4265 rials plate, 124 
* In 2561 pifos, 5 rials plate. 3 q. how many pounds 
ſterl * exchange 4114. Anſ. 4421. 195. 0%. 
ught goods in Spain to the value of 547268 = - 
guartas, exchange 407d. ſterling, how many pounds 
* muſt I fell them for in * to gain 20 per | | 
cent ? | Anſ. 8730. 165. 24d. 


7 Accounts are C in lf in reas and milreas, 1 
. an the 5 is by the milrea. 


40⁰ 


VE N 1 


£00 reas 
1000 reas, or 21 cruſadoes 


e EC 


make one 
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cruſadoe _ 
milrea 


— 7. 


| | = "Exchange from bod. to 67 d. per milrea. 


EXAMPLES. 


1. In 669 mil. 72 eas, how . pounds ſterling, 
exchange at 54. 7d.“ 


669 milreas. 
4. — - AER, | 
5 is « 167 5 . Ks 
6 15 75 16 = 14 6 : 
1 is * 3 15 


e. 9 ” 


186). - 158. = - 3b the anſwer. 


2. In 560“. 175. 10d. ſterling, how many milreas 
axchngs at 55. 6d. fterling per milrea ? 

Anſ. 2072 milreas, 333 reas 

A 1547. 185. 64. ſterling, how man cruſadoes, 

exchange 644 ? Anſ. 70224 cru. 

4. In 2729 cruſadves, 372 reas, how much ſterling, 

exchange at 024, * 2824, 15. Tod. 


v E N I CC E. 


T hey keep their accounts at Leghorn in dollars, foldi 
rand denari, and exchange by the ducat and piaſtre. 


12 denari ſoldo | 

20 _ 3 _ piaſtre of Leghorn 
55 ſoldi groſſo 
24 groſſi ducat. 


Exchange from 524, to 54d. por * — from 45d, 


to 544. per piaſtre. 
Agio 20 per cent. 


Ex An- 
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EXAMPLES. 8 
1. In 7456 Pas. 9 ſel. 6 den. lire money, how many 


pounds ſterſing, exchange being at 4974. per piaſtre ? 


7456 pias. 9 5 6. 


40 is 1242 14 11 

248 10 - 11s 
1 75 & 31 
#55 z 15 10 
2 1 I ihe 


RUS 


ys a 


o 
A . 


LARS 3 


WS STS I OO oY vw & wi TV” 
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-&: Ui $: 
2 855 «407 4-44 = 
They keep their accounts at Peterſburg in rubles and 


l copers, and exchange by the ruble. 


3 copecs altine 
10 copees \ grivena 
25 copecs Leer. polpolitin 
2 polpolitons make "one politin 
2 politins ruble 
— 2 rubles ducat. 
Ruſſia exc with London by way of Hambro 


or Amſterdam, at the rate of 48 to 50 ſtivers per ruble; 

* ſometimes directly to London from 45. to 58. per 

ruble. 
ExXAMPL'ES, 


beds; 2634 rub. 58 cop. how any pounds ſterling, 
exchange at gs. 8d. fterling per ruble 1 


2634 rub. Boy. 


215% 21 19 


6144 - 145. - 84 d. the anſiwer. 
2. In 674“. 17s. 6d. ſterling, how many rubles, 


exchange 49 ſtivers per ruble, and 336. 91d. flemiſh per 


pound ſterling? Anſ. 2792 rub. 4 gr. 6 cop. 
A merchant at London remits to his correſpondent 
at Peterſbourg 471“. 175. 4d. fler. exchange 345. 9d. 


JF femiſh per pound fler. for Amſterdam, and the exchange 


from thence at 50 ſtivers per ruble, how many rubles 
muſt the correſpondent receive? 

| Anſ. 1967 Tub, 68 -_ 

1 4. In 


* —_— "df , £3 3 * * * * by * 1 5 
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Pol Ax and PRUSSIA. 


as 


A4. Received from Archangel per bill of exchange 
4675 746. 46 cop. exchange 122 copecs per rix-dollar 


of 50 ſtivers, and 345. 74. flemiſh per pound ſterling : 
how much ſterling is the ſum? Anſ. 923. gs. 142. 
5. In 4675 rub. 46 cop. how many * ſterling ? 
Exchange 122 copecs per rix-dollar cutrent, agio three 

| 1 cent. and 345- os flemiſh per pound ſterling. 


; of 8967. 115, 244. 


POLAND AND PRUSSIA. 


They keep their accounts at Dantzig 4 4n floman, _ 
| and penins, and exchange by the gros. 


x8 penins gros 
18 pros | oort 
30 gros | make one J florinorpoliſh guilder 
3 florins rix- dollar 
21 rix- dollars gold ducat 


Exchange is made with Poland and Pruſſia by way of 


Holland, the exchange being from 240 to 295 grofli per 


pound flemiſh, ö 
EXAMPLES, 


1. In 478“. 145. gd. ſterling how many pruffia florins, 
Oc. exchange 255 groſſi per pound flemiſh, and 33s. 
6d. femiſh per pound ſterling ? 

478“. 145. 94. 
| 105. is x 239 7 4 = 
BY 67” 36. 44. is 'T 79 - 15 - 9 
8 2d. is 35 L 


807 175. mn 85 
ine he = 255 . 


l 1 4 
40 = 18 —10 | 


85 16 * the 1 | 


2, In 
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2. In 6949 flor. 14 g. 2 pen. Poliſh, how many pounds 
ſterling, exchange 260 3; Poliſh groſſi per pound flemiſh, 

and 34s. 8d. flemiſh per pound ſterling? So 

8 VVV Anſ. 4611. 14s. 534, 
3. In 875. 14s. 8d. ſterling, how many rix-dollars, 
&c. Poliſh, exchange' 290 groſſi Poliſh per pound fle- 
| miſh, and 345. 44, flemiſh per pound ſterling ? 

No Anſ. 4844 rix doll, ꝙ g. 1 pen. 
43g. In 674. 18s. 44. ſterling, how many Poliſh 
guilders, &c. exchange 274 Poliſh groſſi per pound 

flemiſh, and 35s. 6d. flemiſh per pound ſterling? 
Anſ. 10941 guil. 15g. 12 pen. 
5. In 5467. 17s. 8d. ſterling, how many gold du- 
cats, exchange 295 grofli per pound flemiſh, and 33s. 
104, flemiſh per pound ſterling ? „„ 1 
| Anſ. 1516 duc. 37 g· 7 pen: 


SWEDEN: 


They keep their accounts at Stockholm in copper 
dollars and orts, or in ſilver dollars, and exchange by 
the copper dollar, | a4 143% ar 


8 penins 1 runſtychen 
8 3 runſtychens ſtiver, or whitton 
ſtivers 5 mare 5 


10 ſtivers and 2 n 5 


or 32 runſtychens copper dollar 
3 copper dollars and 32 ſtix. 5 7 ſilver dollar he | | 
copper rix dollar. 


or 96 runſtychens, or 4 marc. 
24 marcs £4 


The exchange here is ſubje& to great variations, but. is 
uſually from 46.to 50 copper dollars per pound iterling, 


L Ex A M- 


IRELAND. 


Examples. 


„ In 1461. 17s. 6d. ſterling, how many copper * 
a, Forbes 48 3 copper Ware * one ſterling ? 


146 17 5. 60. 


7123- 8-9. 
* 8 
5070 21 
| 14 . | 
A5. 7123 cop. doll. 14 fun. . 


2. In £461. 101. 61d. fterling, how many ſilver gol 
lars, exchange 49 2 9 77 dollars per pound ſterling ? 
9025 fl. doll. 11 run. 5 pen. 
4 In 674ʃ. 115. 64, 2 how many marcs, Cc. 
exchange 48 copper dollars per pound ſterling? ' | _ 
Anſ. 43172 marcs, 6 Of 9 pen. 
4. In 11676 flver doll. 18 run. 7 pen. how many 
pounds ſterling, exchange 49 copper dollars per pound 
ſterling ? Anſ. 5141. 171. 42d. 
| 33 1111. 86. 25d. ſterling, how many Dani 
des, exchange 35s. 9d. flemifh per pound ſter- 
Jing, 106 Adv, rix-dollars current for 100 Daniſh 
rix-dollars, and agio 32? Anſ. 465 dan. riæ- doll. 


IR E- 
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Accounts are kept in Ireland in pounds, ſhillings and 
pence [riſh, divided as in England; but having no coins 
of their own, they are ſupplied by the different countries 
with which they traffic, „ OS | 
The courſe of exchange between England and Tre- 
land is from 5 to 12 per cent. according to the balance 
of trade. | £12 = | 
:  ExXAMPLES. 3, 
1. London remits to Ireland 75871, 15s. fterling ; 1 
how much Iriſh muſt London be credited, exchange at | 
10 I per cent. 7 | ; | 


787 J. 15s. 
| 10 
7877 . 10 
5 10 
787725 — 
. 
791.68 17 - 6 
20 ; 
13.77 
12 
20 
1.20 


| Auſ. 7911. 13% 33 d. 

2. Ireland remits to London 879“. 6s. 64. Tri; 

how much ſterling muſt Ireland be credited, exchange 

LL 4 fer cent? 1 Anſ. 787l. 153. er. 
5 2 Lon- 


** * - N 
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3. London remits to Ireland, 540 l. 105. ſterling + 
how much Iriſh muſt London be credited, exchange 


den n We Anſ. bog. HIS 


* AMERICA AND THE WEST INDIES. 


In the ferican colonies, and the Weſt I ndies, ac- 
counts are kept in pounds, ſhillings and pence as in 
England, and their money is called curreney. 

The ſcarcity of caſh obliges them:to ſubſtitute a paper 
currency for carrying on their trade ; which. being ſyb- 
ject to. many caſualties, ſuffers a very great diſcount. for 
ſterling in the purchaſe of bills of exchange. 


TT EXAMPLES, 

1. Philadelphia is indebted to London 1575/. 145.. 
94. currency ; what ſterling may London reckon to be: 
remitted when the exchange is 35 per cent.? 

1575 4 145. 9d. 8 
4 


* 


19 8 - 19 - 9 
5 


i 
—— 
— —————. 


3)31514 - I5 = - 
9) 10504 - 18 - „ 


—. 


11671. 45 _ the anſwer, 


2. London conſigns to Virginia goods amounting to». 
$78). 195. 6d. which are fold for. 847/. 155. 6d. cur- 
rency, what ſterling ought the factor to remit, deducting 
ber cent. for commiſſion and charges, and- what does 
ondon gain ger cent. upon the adventure, ſuppoſing the 
n at 30 per cent © Anf. 81. 1 oe | 


I ? 
F „ ” 
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3. Virginia is indebted to on 575“. 195. bd, 
ſterling : with how much currency will London be cre- 
Cited at Virginia, when the exchange is 33 + per cent? 

Anſ. 7671. 198. 46... 


ARBITRATION oF Benn! 


As the price of exchange; ing every place, is conti⸗ 
nually varying, the arbitration is nothing more than a. 
method of finding ſuch a rate of exchange between any 
two places, as ſhall be in- proporticn With the rates 

aſſigned between each of them and a third-place, And: 
it is by comparing the par of: exchange, thus found, 
with the preſent courſe of exchange, that a perſon can 
judge which way to remit or diaw to the moſt advan- 
tage, and what the advantage ſhall be. 

All queſtions in this rule may be ann by one 


or mote operations in the rule of three.“ 


— 


* Any number of operations.in the rule of three may be reduced 
into a ſingle. one, thus: 

. — 4 the conſequents of all the proportions into one another 
continually, for a, dividend; and: all the antecedents, except tha 
firſt, for a 1 7 ; then will the atom, arifing from this divi- 
lon, be the anſwer required. 

Example. The exchange between London and Amſterdam is 
x1. ſterling for 38s: flemiſh; betwixt Amſterdam and Francfort 
it is 63. femiſh for 6 5 crultzers; and between Francfort and Pa» 
Tis it is 56 cruitzers for a crown: what is the exchange between 
London and Paris?“ 


Lond. Amt. Frank. Paris. 
ah = 83% 

65. — 66 cru. 
544 ru. — — 1 cr. 


1X 38 X:66 _ 2508 


"IST XTI - as 
Compound arbitration. of exchanges uy a continuation of 
N 9 8 in 3 arbitration. '% 


— 


= 747 crowns the anſber. 
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222 - ARBITRATION of EXCHANGES, 


- 


he . Ex AMIS. „ . 
I. If the exchange between London and Amfterdam 
be 33s. gd. per pound ſterling, and the exchange be- 
tween London and Paris be 32d. per ecu: what is the 
par of arbitration between Amſterdam and Paris? 


r: 
+ OT | 


405 

32 

810 
1215 

24,0) 1295,00 54 

. 2 
906 
96 


1 Anſ. 544. flem. per ecu. : 
2. Amſterdam changes on London at 34s. 4d. fer 
pound ſterling, and on Liſbon at 524. flemiſn for 400 
reas: how ought the exchange to go between London 
and Liſbon? Anſ. 75 d. flerling per milrea. 
3. London exchanges on Amſterdam at 345. 9d. per 
ound ſterling, and on Liſbon at 5s. 559. & milrea : 
hat is the arbitrated price between Amſferdam and 
Lifbon ? Anſ. 45 33 fem. per cruſadre 
4. London 1s indebted to Peterſburg 5000 rubles: now 
the exchange between Peterſburg and England is at 5od. 
per ruble ; between Peterfburg and Holland god. per 
*  ruble; and between Holland and England 36s. 4d.: 
which wilt be the moſt advantageous method for Lon- 
don to be drawn upon? Anſ. London will gain gl. 11s, 
12d. by making payment by way of Holland. = 
Dk 56. Amſterdam 
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5. Amſterdam hath orders to remit a certain ſum to 
Cadiz; at the time of this order Amſterdam can remit 
to Cadiz at 942d. per ducat of 375 marvadies, and 
London to Cadiz at 38d. per piaſtre of 272 marvadies: 
' which will be the moſt advantageous for Amſterdam to 
remit directly to Cadiz, or by London, the change 
between Amſterdam and London being 35 fl. 10 guild. 
per pound ſterling? Av/. 185. 8d. + per cent, in favour 
of Amſlerdam. 1 . 

6. A merchant at London hath 6co0 guilders in the 
bank at Amſterdam, and was offered 22d. ſterlin 
apiece for them; but not liking the offer, he indorſed a 
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bill for the whole to his factor at Paris; who brought N 


the money to France, by exchanging at 55d. flemiſh _ 

crown. He allowed the factor 3 per cent. commiſ- 

© Gon for his trouble, and then drew upon him for the 

whole, exchange at 32d. per ecu; how much was this 
better than the offer at 22 d. per guilder ? 

= Ny PO TO Anſ. 281. 18s, 24. 


| MISCELLANEOUS QUESTIONS. 


1. What part of 34. is a third part of 24? Anſ. 2 
2. A has by him 1 2 ct. of tea, the prime coſt of 
which was 96!. Now, granting intereſt to be at 5 per 
cent. it is required to find how he muſt rate it per 40. 
to B, fo that by taking his negotiable note, payable at 
3 months, he may clear 20 guineas by the bargain ? 
7 1 © 145, 1 32 c. 
23. What annuity is ſufficient to pay off 50 millions 
of pounds in 30 years at 4 per cent. compound intereft ? 
8 | Auf. 2891505h 
4. Sold a piece of cloth containing 1000 flemiſh ells 
for 850 guineas, and gained upon every yard 3; of the 
prime colt of an engliſh ell: what did the whole piece 
ſtand mein? Anf. 77 il. 178. 10 id. 
5. The hour and minute hand of a clock are exactly 
together at 12 o'clock ; when are they next together ? 
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224 MiscELLANEOUS QUESTIONS: 

6. There is an iſland 73 miles in circumference, and 
3 footmen all ſtart together to travel the ſame way about 
i; A goes 5 miles a day, B8, and C 10: when will 
they all come together again? . _ An/. 73 days 
7. Sold goods for 60 guineas, and by ſo doing loſt 

17 per cent. whereas | ought, in dealing, to have cleared 
20 fer cent.: how much were they fold under their juſt 
value? | Ax. 268. 14. 8 324, 
8. If, by ſelling goods at 25. 3d. per Ib. I clear cent. 
per cent.; what do | clear per cent. by ſelling them for 
9 guineas per ct. f | Anſ. 50 per cent; 
9. Laid out in a lot of muſlin. 500. but upon exa- 
mination, 3 parts in g proved to be damaged, fo that 1 
could make but 55. per yard of the ſame, and by fo do- 
ing find I loſt gol. : at what rate per ell muſt I ſell 
the undamaged part, ſo that I may clear 501. by the 
whole? Anſ. 115. 7, 3d, 
10. A young hare ſtarts 40 yards before a greyhoundg 
and is not perceived by him till ſhe has been up 40 ſe- 
conds ; ſhe ſcuds away at the = of 10 miles an hour, 
and the dog, on view, makes after: her at the rate of 

18: how long will the-courſe hold, and what ground 
will be run over, beginning with the out-ſetting of the 
dog * Auſ. 60. 22 ſec. and 530 yards run. 
11. A traveller leaves Exeter at & o'clock on Monday 
morning, and walks towards London, at the rate of 3 
miles an hour, without intermiſſion; another traveller 
ſets out from London at 4. o'clock the ſame evening, 
and walks for Exeter at the rate of 4 miles an hour con- 
ſtantly; now, ſuppoſing the diſtance between the two 
cities to be 130 miles, whereabouts on the road will 


they meet? | | 
Anſ. 69 miles from Exeter. 

12. A reſervoir for water has two cocks to ſupply it; 
the firſt alone it may be filled in 40 minutes, and by 
the ſecond in 50 minutes; it hath likewiſe a diſcharg- 
ing cock, by which it may, when ful}, be emptied in 
J a ; : . 25: 
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25 minutes. Now, if theſe three cocks are all left 
open when the water comes in, in what time would the 
Ciftern be filled, ſuppoſing the influx and efflux of the 

| water to be always alike? Anſ 3h 20 min. 
13. A man being aſked how many ſheep he had in 
his drove, ſaid if I had as many more, half as many 
more, and ſeven ſheep and a half J ſhould have 20: 
how many had he? Anſ. 5 1 

14. A perſon. left 40s. to 4 poor widows A, B, C © 
and D; to A he left 3, to B 2, to C + and to D 2, de 
firing the whole might be diſtributed . what 
is the proper ſhare of each? Auſ. A's fbare 145. 0 3d. 
| B's 10s. 6 Jud. C's 8s. 5 2d. D's 75. © 55d. 


How many oaken planks will floor a barn. 6 4 


feet 1 * and 33 2 wide; when the planks are 15 feet 
long and 15 inches wide ? | nf. 108 
16. The amount of a ſum of money which had been 
put out to intereſt is 1001. and the priucipal is juſt 7 
times as much as the intereſt ; what is the principal? 
| An. 871 hg 
1 7. What number is that of which g is 3 of it? 
Anſ. 132 
1 perſon dying worth 5460/. left his wife with 
child, to whom he had bequeathed, if ſhe had a ſon, 3. of 
his eſtate, and the reſt to his ſan ;. but if ſhe had a 
daughter, 5. to the daughter and. the reſt to her mother: 
Now it happened that ſhe had both a ſon and a daughter; 5 
how muſt the eſtate be divided to anſwer the father's in- 
tention ? Anſ. The daughter's part is 780l. the ſon's. 
3120/1. and the mother's 15 
19. A general diſpoſing of his army into a. ſaugre; 
battle, finds he has 284 ſoldiers over and above; but 
increaſing each ſide with. one ſoldier, he wants. 25 to 
Fil up the ſquare: how many ſoldiers had he? | 
Anſ.. 24000: 
20, I would put 60 hogſheads of London beer into 


© 20 wine pipes, and deſire to know. what the caſk _ 
ey 
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. hold that receives the difference; 231 ſolid inches being 


I the gallon of wine, and 282 that of beer? 


Anſ. 143 gall. 2 qu. 33 rem. 
21. A tradeſman increaſed his eſtate annually 3 part, 
abating 1000. which he uſually ſpent in his family ; 
and at the end of 3 + years, found that his net eſtate 
amounted to 3179/. 11s. 8d. what had he at his out- 
ſetting ? Anſ. 14211. 75. 0:4. 
22. A perſon after ſpending 3 3 of his yearly income 
plus 107. had then remaining 2 r plus 15“I.: what was 
his income ? Anſ. 1501, 
23. There is a prize of 212“. 145. 7d. to be divid- 
ed amongſt a captain, 4 men, and a boy; the captain 
is to have a ſhare and a half; the men each a ſhare, and 
the boy 3 of a ſhare: what ought each perſon to have? 
Ai. The captain 54. 145. 07d. each man Jl. gs. 474. 
and the boy 121. 3s. 12d. 
24. A ciſtern containing 60 gallons of water has 
unequal cocks for diſcharging it; the greateſt cock will 
empty it in 1 hour; the ſecond in 2 hours, and the 
third in 3: in what time will it be empty if they all run 
together ? Anſ. 32 11 minutes 
25. In an orchard of fruit trees, of them bear ap- 
ples, æ pears, ; plumbs and 50 of them cheries : ho- 
many trees are there in all? Anſ. 600; 
4 A perſon who was poſſeſſed of a 2 ſhare of a cop- 
per- mine, fold 2 of his intereſt therein for 17107. : what 
was the reputed value of the whole at the ſame rate ? 
Anſ. 3800!/. 
. Suppoſe the * allowance for the common men 
to be 5 of beef, and 316's of biſcuit a day, for a meſs 
of 4 people; and that the price of the firſt is 22d. per 
lb. and of the ſecond 174. ; now, if the ſhip's company 
be ſuch that the meat they eat coſt the government 12 
guineas per day; q what muſt they pay for their bread per 
week ? Anſ. 35h 559. Dh 
28. 
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28. If the ſcavenger's rate, at 1! d. in the pound 


comes to 6s. 73 d. where they uſually aſſeſs + of the 

rent: what will the king's tax for that houſe be at 4s. 
in the pound, rated at the full rent? Anſ. 13. 5s. 
2209. A can do a piece of work alone in 10 days, and 
B in 13; ſet them bath about it together, in what time 


will it be finiſhed? Anſ. 5 55 days 


30. B and C together can build a boat in 18 days; 
with the aſſiſtance of A they can do it in 11 days; in 
what time would A do it by himſelf? © Anf. 28 2 days 
37: If A can do a piece of work alone in 10 days, 
and A and B together in 7 days; in what time can B 
do it alone? Anſ. 23 5 days 
32. A, B and C can complete a piece of work toge- 
ther in 12 days; C can do it alone in 24 days, and A 
in 34 days; in what time could B do it by himſelf? 
| as in Anſ. 81 J days 


3. A can do a piece of work in 3 weeks; B can do 


thrice as much in 8 weeks, and C 5 times as much in 
12 weeks: in what time can they finiſh it jointly ? 
5 . Anſ. 5 days, 4 bours 
24. If a cardinal can pray a foul out of purgatory, by 
himſelf, in an hour, a biſhop in 3 hours, a prieſt in five, 
and a friar in 7; in what time can they pray out 3 
ſouls, all praying together? Anſ. 1 ho. 47 m. 23 ſec. 
35. A tradeſman begins the world with 100c!. and 
finds that he can gain 1000 in five years by land trade 
alone; and 1000/. in 8 years by ſea trade alone; and 
likewiſe that he ſpends 10001. in 24 yeafs by gaming: 
how long will his eſtate laſt if he follows all three ? 
= ih Anſ. 13 3 years 
36. Bought 120 oranges at 2 a penny, and 120 more 
at 3 a penny, and ſold them all together at 5 for 2d. 
what did I gain or loſe by the bargain? Anſ. Loft 4 d. 
37. A water tub holds 147 gallons ; the pipe uſually 
brings in 14 gallons in 9 minutes; the tap diſcharges, 


at a medium, 40 gallons in 31 minutes; now, ne; 
| | thele 
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228 Maugcetirantous QuesTIONS. 


theſe both to be careleſsly left open, and the water to 
be turned on at 2 o'clock in the morning; a ſervant at 
py finding the water running, ſhuts the tap, and is ſo- 
icitous to know in what time the tap will be filled after 
this accident, in caſe the water continues to flow from 
the main. Anf. The tub will be full at 3 min. 48 22 ſec. 
after 6. 5 Ya 

238. Part 1500/.; give B 727. more than A, and C 
112% more than B, Anſ. A's ſhare is 41451. Bs 
486 3. C's 598 41. 1 85 
39. A and B venturing equal ſums of money clear by 
joint trade 1547.; by agreement A was to have 8 per 
cent. becauſe he ſpent his time in the execution of the 
project; and B was only to have 5: what was A al- 
lowed for his trouble ? Anſ. 351. 105.9 53 d. 
40. A, B and C are to ſhare 100000). in the pro- 
portion of , 4 and + reſpectively; but C's part being 
loſt by his death, it is required. to divide the whole ſum 
| Properly between the other two. | _ 
1 Anſ. A's part is 57 142 352, and B's 42857 323 
41. A ſtationer fold quills at 11s. a thouſand, by 
which he cleared 4 of the money ; but growing ſcarcs 
he raiſed them to 135. 6d. a thouſand; what did he 
clear per cent. by the latter price? Anſ. 96. 75. 311d. 
42. Required the leaſt number that can be divided by 
1, 2, 3» 4, 5» 6, 7, 8 and 9 without leaving a re- 
mainder. 3 Auſ. 2.520 
43. Suppoſe a man has a calf, which at the end of 
three years begins to breed, and afterwards brings a fe- 
male calf every year; and that each calf begins to breed 
in like manner at the end of three years, bringing forth 
a cow calf every year; and that theſe laſt breed in the 
ſame manner, &c.; to determine the owners whole 


Kock at the end of 20 years, Arſe 1278 
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TABLES. 


2... ahalſ penn. or ahalf of any thing. 


NUMERATION Table. | PENCE Table. * - 
; * a 
[EE 2 20 is 1 8 | 13 1 
5 8 2 8 „% „ | 
82 3} 3 3 „ }- 0-4 3 
. — — ' 
3) TH, : Word 
132123 6 e : 60.8 
ü d e e e 
2 = 8 E = 8 — 6% A 
= HE -A „ _ — 1 7 5 6 i 96 „ 8 
9 8 7” 6 V 10 8 4 f 108 
9 6 6 4-4 3 4 1 5 T 9 
51 65435 F 00-5 10 
8 9 8 7 6 & 4 120 ..10 2 — 2 
pL %%%%ôé ĩ—]U;; 
1 4 farthings. . . make. . .1 penny 
9 / .:-<-.; 1 ſhilling 
9g 8: : 
. | 9 Solbillings.--.-. 1 pound 
ATABLE of the C uſtomaryWeightof Goods| TROY Weight. 
A Firkin of Butter „„ 56 2.4 Grains make 1 penny w! 
1A Firkin of Soap....... „ 64 | 20 pennyw® .. 10unce 
A Barrelof Pot Athes...............----. 200 |12 ounces..... 1 pound 
A Barrel of mehovi es 30 |* | 
— ³ . Vw ˙ 120 By this weight are weighed 
er, do op FT. . 256 yewels gold, ,filver, corn, 
ar — FER ...224 | brea SO 
AFotherof Lead is 29+ ewe 
r Ok. i. 1 | 5 
A Stone of Butchers 3 * 8 APOTHECARIES Veit 
A Gallonoſ VVV 71 20 grains make. .1ſcruple 
A Faggotof Steel l. 1203 feruples 1dram 
A Stone of Glass . 5 | 8drams....... 10unce 
A Seam of Glaſs 1s 24 Stone 3 120 12 ounces 1 pound | 
Ldenotes pounds. sſhillings. and d pence. | | Apotheearies uſe this wei? 
4 is 1farthing, or iquarter of any thing. incompounding their med} - 


cines. but they buy 1 8 
+. s farthings,or 3quarters s of any * — anne. = 


BREAD. HAY. 

- TAPeck Loaf wei 17:8:1 561bs old hay ) " 
A Half Peck... — 3 8:1: - | 6olbs newhay) 4 10S 
38 a load 


AOuartern -=-<<--— 4; 5:8 


4 44 8 
\ * a "RIP 
= N. ; 3 3 a” 
. "Re" Bn * 8 


2 
8 
LY 


E AUR © 


{AVOIRDU POISE. 


eight. 
10 drams..... make i ounce 
16 onnees ..... 1 pound 
28 pounds. quarter 
41 hund we ig 1 
20 hund w? 1 ton P 


By this weight areaveighed all things 
of a coarſe or drofsv nature: ſuch as 
bunter,cheeſe,fleth. grocery wares. 
all metals. except gold and ftlver. 


- 


| Vote: the ale gallon contains 282 


I 2 pints... 


1 Ol. Maeaſure. 


21 chaldrons. 


AL. E l BEER Meafure. 


.. make. 1quart 

4 quarts... ff 

8 gal i . 1 firkin of Me 

9 gallons._........_.... 1 firkin of Beer |. 
2 firkins 1 kilderkin 

2 kilderkinss barrel 

3 kilderkius .. thogſhead 1 

3 barrels ..____ Dh burt. 2 


cubie iuches. In London the ale fir- 
lain contains 8 gallons, & the Beer fir 
lan g. other meaſures being in the 
lame proportion. 


* 


4 pecks.... make... 1 buſhel 
9 buſhels. ._...... 1Vat or Strike 
436 butſhels.-.............. 1 chaldron 


0-4 ns #1 


DRY Mealure. 


| 2pints..... make... 1 quart 
r 1 pottle 
a pottles I gallon 

| 2gallons........ .... peck 
4pecks............. 1 buſhel 

- 8 buſhels... I 1 quarter 
quarters ie y or load 
4 buſhels. i coomb 
„„ .......-:- 1 buſh. water mea”. 

10 coombs _......_.. 1 wey 

2 eye I laſt 


By this meaſure ſalt, lead, ore, 
oyſters,corn & other dry goods 
are meaſured. 


| 34 yards...... - 
40 poles 


LONG Nleafure. 


5 barle y-corns. make. 1 inch 
12 inches... 3 1 foot. 

% A 45 _ 

6 feet 44 — 2+ He 
..1pole 
F 
8 furlongs......... -.....1mile | 


„ .. league 5 
60 geographie al miles, or 


z3miles.. ..._.. 


6923 ſtatuie miles........ 1 degree 
360 degrees... ..... .cireumference 
of the earth 


f 


CUBIC Meaſure. 


1 728 cubic inches 2 1 cubic foot | 
27 cubic fect | __ 1 cubic yard : 


Wool. Weight. 


7 Tbs „ make A clove . 
2 clo ves. Home: 
5 
Wo 
___2ſfack. 
HE q 


. 
. 


2 weys 
Un 


| | R 3 . 


By this meaſure,brandies ſpirits. 
honey are meaſured. 


and io gallons make an anchor. 


3 RY... 
WINE. Meaſure. The number of days in 
2 pints .. make . 1 quart | each month SEL 
„„ 1 gallon 5 | 5 
42 gallons i tieree | Thirty days hath September, 
63 gallons..._....... 1hogſhead | April, June, and November: 
84 gallons 1 puncheon | pehruary hath ti 13 
2 hogſheads 1 pipe or butt 2 8 ty elgh 1 
| 2 pipes ni tun all the reſt have thirty one: 


| Butleap year,comingonceinſour 
| | Doth give to februaryone day more 
perry. cyder, mead. vine gar. oil and | P LEE * 


Motte. à 31 ſolid inches make a gallon, 


CLOTH Meaſure. 
Anails. make. i quarter 


3 quarters 1 ell flemiſh 


6 quarters i ell french 


5 quarters. .....-..1ell engliſh 


SQUARE Meaſure. 
144 ſquare inches 1 ſquare foot 


40 ſquare poles... 1ſquare rood 
_ 4 ſquare roods i ſquare acre 


TIME. 
60 ſeconds. make 1 minute 
Go minutes 1 hour 


4 


J 
13 months. i day. and 6 hours, or 


365 days. and 6 hours. 1 year nearly: 


PRACTICE Table 


The aliquot parts of a pound . 
s. d. c 

WH; - 3 - half 
SS ia 2 third 
Ro wed ne ſourth 
3 „ ___ fifth 


„4 FFF 
6: -< 2; ——_— 


„„ „ OG 


4 
. „ half 
JJ4J4J4.;;%— third 
J §˙? 
C SS ſixth. 
11 

twelſth 


E. ͤ 0 — - 
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8 er. N 5 n 2 
N r 
Ll EW W : 1 
9 AY IT» IE "T2 2 
„ $ 2% W* We 6. 
q I 64 12 5 3 * 
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MULTIPLICATION. Table. 


"2 | <6 1 36 | 


Gtimes is | | 54 


5 2 times is 14 


Dr 
— 


— 

S © 
— 
Sd 
— 
2 
da 


4 


9 | 7 times is 


ztimes is 


gtimes] 160] is 80 
| # 


28 | gtimes_ | is 


of 11 
4 times 8] 18 32 12 * 
9 36 : | 
10 40 I 
= "Ras | | 10 100 
5 | 12 48 [0 times] 11 18 110 
41 | 12 | 1120 : 
6 30 FO 1 a] 121 
| imes | 
4 — Weinen ,, ns 
zumes }. gt **] 4 2 1 
St 50 12 times | 12 18 144 
n 11 55 
| 12 60 : 


